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PERSONAL. 


Mr. John M. Walker, civil engineer, of Coffeyvilie, Kan., 
has been elected City Engineer of Independence, Kan. 

Mr. Charles S. Currier, City Engineer, of Barre, Vt., has 
been appointed Superintendent of Water-Works of that 
city. 

Mr. G. BE. Hustis has been appointed General Superin- 
tendent of the West Shore R. R., with .headquarters at 
Weehawken, N. J., to succeed Mr. C. W. Bradley, Assoc. 
Am. Soc. C. E., resigned. 

Col. Peter C. Hains, Col. George L. Gillespie and Lieut.- 
Col. Oswald H. Ernst, all of the Corps of Engineers, 
United States Army, have been appointed Brigadier-Gen- 
erals by President McKinley. 

Mr. Edwin A. Miller has. been appointed Chief Engineer 
of the Department of Parks for the Boroughs of Manhat- 
tan and the Bronx, New York city, to succeed Mr. Mont- 
gomery A. Kellogg, deceased. 

Maj. William S. Stanton, Corps of Engineers, United 
States Army, has been ordered to Boston, Mass., to relieve 
Lieut.-Col. William R. Livermore, Chief Engineer of 
United States Volunteers, in addition to his other duties. 

Dr. Louis Duncan, Past President of the American Insti- 
tute of Electrical Engineers and head of the Electrical 
Engineering Department of Johns Hopkins University, 
Baltimore, Md., has been appointed Major in the United 
States Volunteer Engineers. 

Mr. Eduardo Justo Chibas, Assoc. M. Am. Soc. C. E., 
M. Am. Inst. M. E., of New York city, has been appointed 
to the staff of Brig.-Gen. William Ludlow, M. Am. Soc. 
C. E., Chief of the Engineer Corps in the field, whose 
promotion was noted in our issue of May 12. 

Lieut.-Col. John Biddle, M. Am. Soc. C. E., Corps of En- 
gineers, U. S. Army, has been appointed Chief Engineer 
of a corps of the United States Volunteers. He will be 
relieved of his present duties at Nashville, Tenn. by 
Major Dan. C. Kingman, Corps of Engineers. 


Lieut. Eugene W. Van C. Lucas, Assoc. M. Am. Soc. C. 
E., Corps of Engineers, U. S. Army, lately stationed at 
Willets Point, N. Y., has been appointed Major in the 
United States Volunteer Engineers. Other appointments 
from the Corps of Engineers to the United States Volun- 
teer Engineers are: Capt. Geo. W. Goethals, to be Lieu- 
tenant-Colonel, and Lieut. John S. Sewall to be Major of 
the First Regiment; Capt. William Young to be Colonel 
of the Second Regiment. 


Col. Theodore A. Bingham, Corps of Engineers, U. S. 
Army, in addition to his other duties, has been ordered to 
relieve Capt. Edward Burr, M. Am. Soc. C. E., Corps of 
Engineers, of the charge of the Washington Aqueduct and 
the increasing of the water supply of the city of Wash- 
ington, D. C. Capt. Burr has been ordered to Port Tampa, 
Fla., to relieve Capt. Jas, L. Lusk, M. Am. Soc. C..E., 
Corps of Engineers, who has been appointed Lieutenant- 
Colonel and Chief Engineer of the United States Volun- 
teers. 

Col. Peter Conover Hains, M. Am. Soc. C. E., Corps of 
Engineers, U. S. Army, has been appointed Brigadier- 
General by President McKinley. He graduated from West 
Point in 1861 and was assigned to the artillery. In 1862 
he was transferred to the Corps of Topographical Engi- 
heers and was appointed Assistant Topographical Engineer 
at the headquarters of the Army of the Potomac. Later 
he was appointed Chief Topographical Engineer, and in 
i863 Chief Engineer of the 13th Army Corps, a year later 
being transferred to the Department of the Gulf. Since 
the war he has been on duty continuously with the Corps 
of Engineers, 

Mr. Francis Vinton Greene, M. Am. Soc. C. E., President 
of the Barber Asphalt Paving Co., New York city, has 
been appointed a Brigadier-General by President McKin- 
ley. He was graduated frcm the United States Military 
Academy, West Point, N. Y., in 1870, at the head of his 
class, and was appointed to the artillery with service in 
North Carolina, In 1872 he was transferred to the Corps 
“ Engineers and assigned to duty with the International 
Commission for marking the boundary between the United 
States and British America from the Lake of the Woods 
to the Rocky Mountains, In 1876 he was appointed to a 
position in the office of the Secretary of War and during 
the war in Turkey in 1877 was the representative of this 
sovernment at the Russian army headquarters. From 


1879 to 1885 he was Assistant to the Engineer Commis- 


sioner of the District of Columbia, in charge of highways 
and bridges. In 1885 he was ordered to West Point as 
Instructor in Military Engineering and in 1886 resigned 
from the army to engage in civil pursuits. 

Mr. Ralph Modjeski, M. Am. Soc. C. E., consulting civil 
engineer, and Mr. Byron B. Carter, engineer of mines, 
have become associated with the firm of R. W. Hildreth 
& Co., of New York city, as Western representatives, with 
offices in the Monadnock Block, Chicago, and Mr. Oscar 
Sanne, consulting bridge engineer, with offices in the 
Colby & Abbot Bldg., Milwaukee, Wis., has been ap- 
pointed representative in that city. In our issue of April 
28 we noted the associating of Mr. Joseph Mayer, M. Am. 
Soc. C. E., and Mr. E. Ludlow Gould, civil engineer, with 
the firm, and also the removal of the New York office. 
The firm has opened an office in Philadelphia, at 1420 
Chestnut St. 


OBITUARY. 


Mr. Theodore N. Walker, contractor, of St. Louis, Mo., 
died May 22, aged 33. 

Mr. P. C. Patterson, contractor, of Deer Lodge, Mont., 
died May 21, aged 48, 

Mr. Daniel Ryan, Buildings Commissioner of New York 
city, died May 26, aged 48. 

Mr. Charles J. Goodwin, President and Treasurer of the 
Chapman Valve Mfg. Co., Indian Orchard, Mass., died 
May 27. 

Mr. John Wood, head of the J. Wood Brothers & Com- 
Pany’s Ccrliss Iron & Steel Works, Conshohocken, Pa., 
died May 28. He was born in Philadelphia, Sept. 6, 1816, 
and in 1841 opened an iron mill at Quitopohill Creek, near 
Lebanon, Pa, 

Sir Lyon Playfair, K. C. B., LL. D., F. R. S., chemist 
and scientist, died at London on May 29. Sir Lyon Play- 
fair was the son of Dr. George Playfair, Inspector-General 
of Hospitals in Bengal, and was born May 21, 1819, at 
Meerut, Bengal. He was educated at the universities of 
St. Andrews and Giessen and was a pupil of Graham and 
of Liebig. In 1843 he became Professor of Chemistry in 
ine Royal Institute, Manchester, and from 1856 to 1X60 
he held the same position in Edinburgh University. He 
served On many royal commissions, interested in the sani- 
tary conditions of towns, civil service, the expositions of 
1851 and 1862, etc. In 1868 he was elected to Parliament 
and there distinguished himself by his speeches upon 
Sanitary measures; he was Postmaster-General! in 1873-4; 
Chairman of Ways and Means and Deputy Speaker in 
1880-83, and was knighted in the latter year. Sir Lyon 
Playfair published numerous works on educational and 
scientific subjects, and edited an edition of Liebig’s Chem- 
istry, as applied to agriculture and physiology. 


ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS, 


THE ENGINEERS’ CLUB OF PHILADELPHIA. 
_June 4. Secy., L. F. Rondinella, 1122 Girard St., Phila- 
une 7-0. nnhual meeting, Chicago, Ill. > 
Porter, 136 Liberty St., New York city. ee em 
AMERICAN FOUNDKYMEN’S ASSOCIATION. 
June 7-10. Annual meeting, Cincinnati, O, Secy., John A 
Penton, Buhl Block, Detroit, Mich. 
une 8. nnual meeting, Columbus, O. . 
J. Sloat, Akron, O, “ 
FRANKLIN INSTITUTE. 
June 8. Secy., Wm. H. Wahl, 15 So. 7th St., Philadel- 
phia, Pa. 
ENuinNrnEKING ASSOCIATION OF THE SOUTH. 
June 9, Nashville, Tenn. Secy., C, B. Wilson, Nashville, 


Tenn. 
BROOKLYN ENGINEERS’ CLUB. 
June 9. Secy., A. J. Provost, Jr., 191 Montague St., 
Brooklyn, N. Y. 
NORTHWESTERN ELECTRICAL ASSOCIATION. 
June 10. Secy., Theo. R. Mercein, 511 Montgomery RBidg., 
Milwaukee, Wis. 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION. 
June 10. Secy., D. W. Meeker, St. Paul, Minn. 
MONTANA SOCIETY OF ENGINEERS. 
June ll. Secy., Albert S. Hovey, Helena, Mont. 
INDIANAPOLIS ENGINEERING CLUB. 
June 11. Secy, Edson F. Folsom, Indianapolis, Ind. 
WESTERN SOCIETY OF ENGINEERS. 
June 11. “Three Months Among the Engineering Works 
of England and France,” Prof. N. O. Whitney. Secy, 
N. L, uitten, Monadnock Block, Chicago, IIl. 
ENGINEERS’ CLUB OF KANSAS CITY. 
June 13. Secy., F. W, Tuttle, Baird Bidg., Kansas City. 


Mo. 
LOUISIANA ENGINEERING SOCIETY. 

June 13. ‘‘Landscape Engineering as Applied to Park Im- 
provements,’’ Capt. Geo. H, Grandjean. Secy., J. F. 
Coleman, 712 Union St., New Orleans, La 

DENVER SOCIETY OF CIVIL ENGINEERS. 

June 14, Secy., W. B. Lawson, 36 Jacobson Bldg., Denver, 


Colo. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 
June 14. Secy.,Wm. H. Searles, Case Library Bldg.,Cleve- 


land, O. 
AMERICAN WATER-WORKS ASSOCIATION. 
June 14-16. Annual meeting, Buffalo, N. Y. Secy., Peter 
Milne, 95 William St., New York city. 
BOSTON SOCIETY OF CIVIL ENGINEERS. 
June 15. Secy., S, E. Tinkham, City Hall, Boston, Mass. 
MASTER CAR BUILDERS’ ASSOCIATION. 
June 15-17. Annual meeting, Saratoga, N. Y. Secy., Jno. 
W. Cloud, 974 Rookery, Chicago, Ill. 
ENGINEERS’ CLUB OF CINCINNATI. 
June 16. Secy., J. F. Wilson, P.O. Box 333, Cincinnati, O. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 16. Secy., C. W. Hunt, 220 W. 57th St., New York 


city. 
ENGINEERS’ CLUB OF COLUMBUS. 
June 18. Secy., M. S. Hopkins, 14% N. High St., Colum- 


bus, O. 
TECHNICAL CLUB OF OMAHA. 
June 20. Secy., J, Harry Lawrie, Omaha, Neb. 


ENGINEERS’ CLUB OF MINNEAPOLIS 
Secy., H. E. Smkh, 1620S. E. 4th St.. Minneapo 
is, Minn. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOC'N 

June 20-22. Annual meeting, Saratoga, N.Y. Secy., John 

W. Cloud, 974 Rookery, Chicago, Ll. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 

June 21. Secy., R, A. Fessenden, 410 Penn Ave.,Pitisburg 
WESTERN FOUNDRYMEN'S ASSOCIATION. 

June 22. Secy., A, Sorge, Jr., 1020 Monadnock Bleck, Chi 

al 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 

SOUTHERN CALIFORNIA. 

June 22. Secy., Frank H. Olmstead, Los Angeles, Cal. 
CANADIAN ELECTRICAL ASSOCIATION. 

June 28-30. Annual convention, Montreal. Secy., C. H 

Mortimer, Confederation Bldg., Toronto, Can 
AMERICAN INSTITUTE ELECTRICAL ENGINEERS 
June 20. Secy., R. W. Pope, 26 Cortlandt St., New York 
INTERNATIONAL MINING CONGRESS 
July 6-9. At Salt Lake City. Secy., W. D. Johnson, Salt 

Lake City, Utah. 

AMERICAN SOCIETY OF R. R. SUPERINTENDENTS 

July 18-14. Annual meeting. Alexandria Bay, N.Y. Sicy 

Cc. A. Hammond, Asbury Park, N. J. 

CIVIL ENGINEERS’ SOCIETY OF ST. PAUL.—In re 
sponse to an invitation of Mr. Thomas Lowry, president 
of the Twin City Rapid Transit Co., the society visited, on 
May 20, the Columbia Heights Iron Rolling Mills of Min 
neapolis. 

ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA.—At the meeting of this asso 
ciation, held on May 18, Mr. Theodore A. Eisen read a 
paper in which the condition confronting the engineers 
and architects at the end of the 19th century were out 
lined. Mr. James W. Warren read a paper entitled 
“Underground Conduits for Wires for Lighting, Power 
and Municipal Purposes." 

THE FOUNDRYMEN’S ASSOCIATION OF PHILA- 
DELPHIA.—This association he'd a meeting on May 4 
The main object of the meeting was to find out what effect 
the war was having upon the foundry business. The gen 
eral opinion was that at first a slight depression would r 
sult, followed later by a steady demand and advanced 
prices. The results of the various American wars wer 
reviewed to show that the general effect was beneficia}. 

CHICAGO ELECTRICAL ASSOCIATION.—The annual 
dinner, held on the evening of May 20, proved most en 
joyable. Mr. W. Clyde Jones was toastmaster. The toasts 
were as follows: ‘“‘A Glance Into the Past,’ George Cut 
ter; ‘‘The Power of the Press,’ Cloyd Marshall; ‘Tribu 
lations of the Electrica] Inventor,”’ K. B. Miller; “The 
Evolution of a Dynamo,’’ E. P. Warner; “‘Specializing,’’ 
Albert Scheibie; ‘‘Electricity in Warfare,’’ C. C. Mattison; 
“Shop Talk,’’ Thomas G. Grier; “‘A Glance Into th 
Future,’’ S. G. McMeen. 

THE ENGINBERS’ CLUB OF PHILADELPHIA.—The 
last meeting of this club was held May 21. Owing to the 
enforced absence of Mr. Joseph Appleton, who was to 
read a paper on ‘‘Recent Developments in the Application 
of Storage Batteries,"’ Col. E. D. Meier read a paper on 
“The Diesel Motor."’ Mr. Chas. Piez exhibited and de- 
scribed views of a moving stairway and air conveyor. 
Prof. L. F. Rondinella gave some figures to show that 
with good instruments and careful work a very great 
degree of accuracy could be obtained in surveys made 
with the stadia. 

CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At the 
meeting of this club, held May 24, Mr. Joseph R. Old- 
ham presented a paper on the subject of the ‘‘Mechanical 
Theory of Naval Architecture,’’ which was an interesting 
account of the International Congress of Naval Architects, 
held in London, in July, 1897, and a review of some of the 
papers read at that meeting. The theory of the stability 
of ships and the latest application of water ballast to 
secure stability by raising the center of gravity were ex- 
plained. It was shown that some vessels having consid- 
erable stability in the normal position may capsize easily, 
while others which roll easily have a large moment of 
stability under increasing angles of inclination 

Wm. H. Searles, Secy. 

‘NEW YORK ELECTRICAL SOCIETY.—The annua! 
meeting of this society was held at Madison Square Gar- 
den, New York city, on May 26. The secretary, Mr. Geo. 
H. Guy, read the various reports. At the beginning of 
1807 the membership was 397; this has been increased to 
607 at the present time. The following officers were 
elected for 1898: President, Gano S. Dunn; Vice-Presi- 
dents, Willard E. Case, H. B. Coho, C. A. Doremus, F. A. 
Patterson, E. E. Higgins and Chas. Blizard; Secretary, 
George H. Guy; Treasurer, Henry A. Sinclair. 

Prof. Sidney H. Short, chief electrical engineer of the 
Walker Co., Cleveland, O., then read the paper of the 
evening on ‘‘The Outlook for Heavy Electric Traction.’’ 
This was a brief historical review of the subject, starting 
with Davenport’s experiments in 1835. Davidson's work 
three years later was mentioned, and the experiments of 
Siemens & Halske during 1879, after the battery had been 
discarded for the early forms of dynamos, were also men- 
tioned. In 1885 a start was made in Denver, Colo., and 
Cleveland, O., the former work being conducted by Prof. 
Short, but it was not until 1887, when Sprague equipped 
the entire city lines of Richmond, Va., that investors 
could be tempted to take up and push electric sgallway 
work. The result is seen on all sides. 

The growth of electric railway work was briefly de- 
scribed and illustrated by lantern slides which showed 
various types of suburban passenger and freight cars and 
trains. Third rail traction, as developed at the World’s 
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Fair, on the New York, New Haven & Hartford R. R. and 
the Metropolitan Elevated of Chicago, was described with 
the ald of a series of excellent lantern views. 

The fact that electricity was gradually but sure.y sup- 
planting steam and other means for propelling elevated 
trains and handling suburban traffic was pointed out, and 
the reason for this was assigned to the centralization of 
power, permitting the burning of poor and mutch cheaper 
grades of coal, the use of more economical machinery, the 
reduction of operating force, increased speed and greater 
convenience and cleanliness. The average speed, owing to 
quicker acceleration, was fully doubled. 

Animated pictures were exhibited, one showing the ar- 
rival and unloading of one of the Brooklyn Bridge electric 
trains at the New York end, another showing the approach 
of the Empire State Express of the New York Central Ry., 
the third a similar picture of the approach of an electric 
train on the New York, New Haven & Hartford Ry. The 
comparison thus afforded was an excellent argument in 
favor of the speed, cleanliness and comfort of the electric 
system 

The annua: dinner of the society was held on the even- 
ing of May 27, at the Hotel St. Denis, with about 100 
present. The following toasts were responded to: “The 
New York Electrical Society,” Gano 8. Dunn; “The 
American Institute of Electrical Engineers,’’ Prof. F. B. 
Crocker; Technical Colleges,"’ Joseph Wetzier; ‘‘The 
Yankee Militant,’’ Capt. E. L. Zalinski, U. A.; “Sister 
Societies,” Dr. W. McMurtrie; “‘The Newspaper Man,” 
S. L. Coles; “Electrical Applications,’’ F. W. Jones; ‘‘The 
Electrical Manufacturer,’’ H, Ward Leonard; ‘‘What We 
Think of Electrical Engineering,’’ C. O. Mai.loux, repre- 
senting the consulting engineer, and H. B. Coho for the 
contracting engineer. Mr. Geo, H. Guy rendered an orig- 
inal composition on the piano. 


NEW PUBLICATIONS. 


DAMS AND RESERVOIRS OF RHODE ISLAND.—Report 
of Walter C. Simmons, Commissioner of Dams and 
Reservoirs, for the Year 1807. Paper; 6 x 9 ins.; pp. 
7; three illustrations. 


This report has dwindled to but a few pages since the 
death of Mr. M. L. E. Stone, the former commissioner. 
Perhaps the old dams of the state have been described so 
fully as to need no further mention. The only work de- 
scribed in the present report is building of two wasteways, 
one being new and the other replacing one damaged by 
floods. 

THE DISPOSAL OF REFUSE FROM THE CITY OF 
LONDON.—By G. Lister Sutcliffe. Reprinted from 
“The Public Health Engineer."’ Paper; 5% x 8 ins.; 
pp. 20. Address Horsfall Furnace Syndicate, Leeds, 
Kngiand, or Hew Miller, Agent, 51 EB, 44th St., New 
York city. 

The greater part of this pamphlet is an abstract of a 
report on proposed changes in the disposal of the garbage 
and other refuse of the city of London, as the small area 
within the limits of the old city is called. Methods of dis- 
posal in some other English cities are briefly described. 
PROVINCIAL BOARD OF HEALTH OF ONTARIO.— 

Report for the Year 1897. P. H. Bryce, M. D., Secre- 
tary, Toronto, Ont. Paper; 64% x 9 ins.; pp. 133 + 
CLXXXV.; tables. 

One of the most interesting parts of this report is a 
brief comparison of the work of this board with that done 
by the Massachusetts State Board of Health, together with 
a discussion of the value of scientific investigations on 
the part of such boards. The Ontario board does a large 
amount of good work, as its reports for the last fifteen 
years indicate. The present volume is largely taken up 
with routine reports of the work of the year and of local 
boards of health. The Ontario report on vital statistics 
for 1806 is issued as a separate volume, 

WONDERLAND, Olin D. Wheeler. Passenger 
Department, Northern Pacific Ry., St. Paul, Minn. 
Paper; 7 x 9% ins.; pp. 103; illustrated; 6 cts, 

The present issue of this annual published by the Pas- 
senger Department of the Northern Pacific Ry., makes 
an unusually handy little tourist’s book of the great 
Northwest territory of the United States traversed by the 
company’s lines. Chief among its merits, perhaps, is that 
it has been written with more attention to giving useful 
and reliable information than is usual in publications of 
this nature, ard under the headings of ‘‘Rivers and Moun- 
tains,” ‘“‘The Lake of the Leech,”’ ‘‘The Agricultural 
Northwest,” “‘A Canoe Trip through the Park Region,” 
“Yellowstone National Park,’”’ ‘“‘Around Mount Rainier,” 
and ‘‘Alaska and Klondike,”’ there will be found much that 
is interest/ng not only to the tourist and sportsman but to 
the homeseeker and miner as well. Anyone who has thought 
of a Rocky Mountan trip for his vacation will be repaid by 
sending for ‘‘Wonderland, ‘98,"’ and seeing what it has to 
offer in the way of sightseeing and sport before he de- 
cides finally upon his route. 

SPAIN’S FOREIGN TRADE.—Bulletin No. 11, U. S. De- 
partment of Agriculture. Prepared by Frank H. Hitch- 
cock, Chief of the Section of Foreign Markets, Wash- 
ington, D. C. Paper; 9 x 6 ins.; pp. 47; 5 cts. 

In 1895, the latest year for which official statistics are 
available, the merchandise imports of Spain were valued 
at $161,829,516, and the exports amounted to $155,355,750. 
This amounts to an aggregate of imports and exports of 
$317,185,275, a valuation somewhat larger than the annual 
average for the ten years 1886-1895. Of this foreign trade 
enly 15.9% was transported by land; and more than half 
of the 84.1% of the maritime commerce was carried in for- 
eign vessels until 1895, when Spanish shipping took a 


little over one-half. The most important countries with 
which Spain has dealings are: France, England, Cuba and 
the United States, about 70% of all her commerce being 
transacted with these countries, In 1891-95 31.11% of the 
total foreign trade of Spain was with France; England 
accounted for 22.05%; Cuba, 10.20%, and the United 
States 6.32%, or an annual value of $19,916,075. In these 
years the United States exported to Spain an annual ave- 
rage of $17,101,983. The annual average value of imports 
from Cuba was $7,380,418; from Puerto Rico, $4,357,571; 
from the Philippine Islands, $4,219,699, and from other 
colonial possessions, about $1,000,000 annually. Of the 
goods imported into Spain, agricultural products averaged 
in value $15,720,667 per year, for 1891-95; of the non- 
agricultural imports, coal, timber, machinery, fish, iron 
and steel and woolen goods, make up the bulk. The most 
important item in Spain’s export trade is wine; the ave- 
rage yearly shipments being valued at $29,107,571, for 
the five years named; fruits and nuts come second among 
agricultural products. The leading non-agricultural ex- 
ports are metals and mineral ores to the value of $17,- 
108,247 per year. Lead is the principal metal, and copper 
and brass, mercury, iron and steel follow in importance 
in the order given. In 1895 the Spanish merchant-marine 
comprised 1,783 vessels, with 719,572 aggregate tonnage; 
of these 523 were steamships with a combined tonnage of 
526,340 tons, 


TRADE PUBLICATIONS 


‘he standard sizes for pamphiets and trade catalogues recon 
mended by ail the principal engineering societies of the United 
States are: 3 1-2 x 6 ins.: 6 x 9 ins.. and 9 x 12 ins.) 


POWER PUMPS.—Rumsey & Co., Ltd., 
and Hydraulic Engineers, Seneca Falls, N. Y., an 
Dey St., New York city. Paper; 4% x 6% ins.; pp. 96: 
illustrations. 


This catalogue describes a large variety of power pumps 
and contains some tables and other useful information. 
MILL ee MACHINERY FOR GOLD AND SILVBR ORES. 

—The F. M. Davis Iron Works Co., Denver, Colo. 
Pampa.: 6 x 9 ins.; pp. 100. 

This is an illustrated catalogue of a great variety of 
machinery for concentrating, sampling and reduction 
works, 

PULLEYS AND CASTINGS.—Co-operative Foundry & 
eee Co., Detroit, Mich. Paper; 4% x 7% ins.; pp. 


This company manufactures pulleys, shaft hangers, 
couplings, gear wheels, gate bars, and municipal supplies, 
including the Stuart safety manhole and cover. Its cata- 
logue also shows a vertical compound yacht engine. 
SPRINKLING CARS.—J. G. Brill Co., Philadelphia, Pa. 

Paper; 10 x 6 ins.; pp. 4; illustrated. 

This is a brief description of sprinkling cars for use on 
street railways. The standard cars have capacities of 
2,500 gallons and will sprinkle, the makers say, from 5% 
to 8 miles of roadbed with one filling. The tanks are of 
steel]. Sprinklers are fitted to each end of the car and 
will cover from 9 to 12 ft. outside the rail line. 
FLUSHOMETER FOR WATER-CLOSETS.—The Kenney 

Co., New York, and the Walcott- Webster Mfg. Co., 
Chicago. Paper: 3% x 5% ins.; pp. 12. 

The special feature of this device is that it does away 
with the usual individual tank, ball-cock, flush pipe, etc., 
and is noiseless in operation. This device, which is al- 
ready in use in a number of office buildings, dwellings, 
etc., was described and illustrated in Engineering News, 
Oct. 21, 1897. 

PIPE CUTTING AND PIPE TESTING APPARATUS.—S. 


G. Howe & Co., Detroit, Mich. Paper; 5% x 7% ins.; 
pp. 4; also lithographed sheets. * 


The pipe cutting machine is intended for cutting holes 
in existing water mains under pressure for the purpose of 
making connections. The other apparatus is intended for 
testing pipe lines under pressure before filling in the 
trenches. A pressure pump is used, testing sections of the 
pipe line between gate valves. 

INTERMITTENT FLUSH TANKS.—Pacific Flush Tank 


Co,, 84 La Salle St., Chicago, Ill. Paper; 6 x 9 ins.; 
pp. 20; illustrated. 


This is an illustrated description of the Miller and 
Rhoads-Williams automatic siphons, for intermittent flush 
tanks, used for sewer flushing and subsoil irrigation. It 
contains specifipations for the construction of flush tanks, 
a table of rates of discharge and a large number of testi- 
monials. Price lists are also given. 

PUMPING ENGINES, FLEXIBLE PIPE JOINTS AND 


ADJUSTABLE GATE BOXES.—M. Walker, Fenton, 
Mich. Paper; 9 x 6 ins.; pp. 48; illustrated. 


The Walker pump is used in connection with many 
water-works in Michigan and a few in other Western 
states. Heretofore it has been built mainly in small sizes, 
but the maker proposes to supply large pumps hereafier. 
The steam end of the pump is a plain slide valve engine. 
Quite a variety of flexibie joints are shown by the ilius- 
trati-ns, including fulland half ball, hub, flange and 
screwed joints. The flexible joints are also described in a 
separate catalogue. 

STEAM ENGINES AND BOILERS.—The Edward P. Allis 
Co., Milwaukee, Wis. Paper; 9% x 6% ins.; pp. 184 
This handsome publication consists mainly of engravings 
of the various types of large steam engines built by this 
company for electric light and electric railway powe1 
plants, rolling mills, hoisting plants, etc. There are also 
vertical, horizontal and centrifugal pumping engines, and 
the Reynolds screw pumping engine used for flushing the 
Milwaukee River, this having a modified form of propeller 
wheel. Boilers, condensers, feed-water heaters, etc., are 


also shown, and there are several views of the company’s 
shops. 
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WITH DATE OF OPENING BipDs 
Work. Place. 


2. Light water bonds, N. 
2. Masonry work, Jerse ‘City, 
2.Eleciric light plant, Ikhorn, Wis. 
2.Conduits, Syracuse, N. Y. 
2.5chool buliding, Pittsburg, Pa. ress 
2.Kiectric tignhting, Miss. 
2.Sewers, Rochester, N. 
2.Iron bridge, Jersey City,. 
2.Paving, Nashville, 
3. Brick paving, Troy, 
3.Repairing pavement, Utica, N. yY. 
3. Brick paving, Cincinnati, 0. 
3.S8treet work, Roselle, N. J. 
3.Paving, Bangor, Me, : 
3.dewers, Cleveiaud, vu. .. 
%.S5tone pavemeuts, "Lansdowne, Pa. 
%.Schooi vuliding, Kast Cleveiand, VU, 
3.Macadamizing, Trenton, N. J. ..... 
3.Court house, Parsons, Ww. 
3.Paving (3 streets), Buffalo, N. Y. 
3.Curb and gutter, Massillon, sé 
4.Bridge superstructure, Leavittsburg, ( 
4. Water-works, Andover, N. B. 
weil, Bedford, 
4.Steel bridge, Valparaiso, ina. 
paving, Cambridge, . 
Advertused, Engineering “May ‘12, 


4. Hauling water pipe, Chicago, lil. 


4. ‘Telford road, Wethersfield, Conn. 
4.Telford road, Westport, Conn, 
4. Street repairs, Denver, Colo.. os 
5.Electric motors (2), Taunton, “Mass. 
Electric franchise, Gridiey, cd Apr 
6.Steel highway bridge, Pueblo, ole, Ms 
5.L’t and water bonds, New Paynesvilie. Minn M 
8. Electric franchise (50 yrs), Bakersfield,Cal..M 
6.Lighting hospital, Marysville, Cal. ........M 
6.Paving and grading, Toledo, O. 
6.Sewerage system, Winooski, Vt. 
Advertised, Engineering News, May 26. 
6.Telephone plant, Indianapolis, Ind. .... May 
6. Water-works franchise, Williamsburg, Ky. May 
6.School building repairs, New York, ..May 
6. Bridge, Alliance, O. . see 
6.School building, ‘Calmar, Muy 
6.Fishery building, Wytheville, Va. 
6.Pipe sewers, Plainfield, N N. J. 
6. Light plant franchise, Ky. 
6.Paving, etc., Albany, N. Y. 
§.Stone crusher and roller, Wausaw, Wis.. 
6. Brick paving, Hornellsville, | 
Advertised, Eng. News, May 26 and June ; a 
6.Iron bridges (6), Paterson, ine 
J 


6.Sewers, New Haven, Conn. errr 
6.School building, Johnstown, N, 

6.Sewers, Darby, Pa. : A 
6. Artesian well, Casselton, 'N. ‘Dak... 
6.Removing garbage, etc. 


"Poughke epsie, 'N. 
6.Steel bridge, Harrisonville, Mo. .. Ju 
6.Brick paving, Burlington, la. . J 
6.Curbing, grading, etc., lowa Cit y, la.. Jun 
6.Street bonds, Grand Rapids, Mich, ....... Jur 
6.Paving and sidewalks, Montgomery, Ala. ..Ju 
6.Paving (8 streets), Louisville, Ky......... June 
6.Macadamizing, Southington, Conn. .......Jun 
6.Macadamizing, East Hampton, Conn. ... Jun 
6.Brick paving, Burlington, Ia..............Jur 
June 
7.Electric light plant, Crowley, La..........Ju 
7.County bridges (5), Colfax, Wash. ..... . June 
7. Bridge and plans, Allentown, Pa..........Jun¢ 
7. Main sewer, Sing Sing, N. Y. ee 
7. Pipe sewers, Decatur, Ind. . J 
i. School building repairs, Brook: yn, 'N, x, J 
7.Extending water-works, Crow.ey, La.. Ju 
7.Water pipe, etc., Kansas Ci ty, Mo. J 
Advertised, Engineering News, June 2. 

. Paving, Troy, Jur 
7.Broken stone, etc., New Tork, N. Y. .....June 
7.Macadam road, Killingly, Conn. .........Ju 
7.Gravel road, Granby, Conn. .. 
7.Grading and graveling, Stockton, “Cal. ......May 
7.Water bonds ($30,000), Norwalk, 
7.Water-works, Minden, Ia. oo. - May 

Advertised, Engineering News, May | 26. 

7.Smokestack, East Dubuque, III. 


~ 


Ke 


SSN 


7.Sewerage system, Marion, Ind. ........... May 1y 


Advertised, Engineering News, May 1y, 


7.Water bonds, cc 19 


7.Street work, Kewaunee, Wis. ee 
if Macadamizing, etc., Mount Vernon, N. Y. ..May 
7.Removing wreck, Wilmington, Del. .......May 
Advertised, Eng. News, May 12 to June 2. 
7.County bridges (2), Alma, SE 
7.Steel bridge and plans, Franklin, 
Advertised, Engineering News, May 12. 
7.Arc lights (5U), Greenville, Miss. .........-APr. 
8. Bridge, Salem, Ore. 


%.County road, Bozeman, Mont. 


8.Road (334 miles), Bozeman, Mont..........May 
8.Fire water tower, New York, N. Y. ......\!4) 
8. By-pass, Chicago, Ill. ) 
Advertised, Engineering News, May 26. 
8.Local sewer, Akron, 
8.Removing garbage, etc., Hoboken, N. J. ...\! 
8.Light and water bonds, Fosston, Minn. ...J" 
8.Bath bridge, Hoboken, N. : J 
8. Dredging in canal, Southampton, 
Advertised, Engineering News, oe: 2. 
8.Road work, Canaan, Conn.. a 
8.Mortar carriages, Washington, Cc. 
8.Road, Freehold, J. ne 
9. Artesian well, . June 
Advertised, Engineering News, agin 2. 
9.Pipe sewers, Baraboo, 
9. Roadway, walks, etc., New York ........June 
9. Macadamizing, Net Haven, Conn. .......-.Jun 
9.Water-works, Pipestone, Minn, ......------- a 
9.Electric light past. Fairfield, Ill, 
9.Water pipe, Chicago Junction, 
Advertised, Eng. News, May 26 and June 2 2. 
9. Water-works, 
Advertised, Engineering News, May 19. 


Iharpsville, Pa. ......----- May 19 


af 2 
= 
2.Pipe sewers, Quincy, Mass. .... 
| 
1 
28 
4 
ti) 
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Advertised, Eng. News, June 2 to 23. 


. 6 Paving (30,000 sq.yds.), Lima, O. ........ ..May 12 

Cedar Rapids, Ia. .....-....-. June 2 

| Highway bridge, Argenta, Ill. .... > 

prick sewers, Iowa City, Ia. ....... = 

Repairing sewer, St. Louis, Mo. ..........June 2 

Graveling, grading, etc., Athens, O. ...... June : 

Brick paving, Holyoke, Mass. ... June 2 

“Advertised, Engineering News, June 2. 

’ Macadam road, Rockhill, Conn. ........... June 2 

Brick paving, Troy, N. Y. ...-..-- Ce June 

» Brick paving, Newport, Ky. .......-.+-.++ June 2 

Elevator, Abercrombie, N. Dak. ......... June 

| Macadamizing, etc., East Haddam, Conn. ..June 2 

| Granite arch bridge, Brattleboro, Vt. ....June 2 

‘1 Street work, Washington, D. C. ..........Jume 2 

i.Road, Huntington, W. Va....... 

il. Army building. etc., Seattle, Wash. ......May 1 

11. Brick paving, Swanton, O. .......-.- May 26 
Advertised, Engineering News, May 26. 

School building, Ludlow Falis, O. ......... June 2 

Brick paving, curb, etc., So. Bend, Ind.....May 1) 

12. Pipe sewer (2,750 ft.), Lafayette, Ind.......May 19 

Pipe sewers (2 streets), South Bend, Ind. ..Mvy 1 

Stone block paving, Toledo, O. ...........- May 26 

Pipe sewers, Toledo, 0, 

1%. Water pipe, Cleveland, O. .............0+. June 2 

13. Sewers, Bape@er, Mich... June 2 

13. Pipe sewers, Pontiac, Ill, ............ June 2 
Advertised, Engineering News, June 2. 

13. Buildings, Kanawha, W. Va, ............+: June 2 

» 12.Sechool building, Wapakoneta, O. ......... June 2 

12. Water pipe, Washington, D.C. ....... June 2 
Advertised, Engineering News, June 2. 

e 13.Grading, Whartop, Tex. .......-..-..00-. June 2 

e 12.Court house repairs, Wharton, Tex........ June 2 

14.Plans for bridge, Tuckahoe, N, J...........June 2 
Advertised, Eng. News, June 2 and 9. 

14. Brick sewers, Springfield, Mass. ..........June 2 
Advertised, Eng. News, June 2 and 9. 

ine 14.Pipe sewers (2,500 ft.), Rahway, N. J. ....Jure 2 

ine 14. Truss bridge, Columbus, O, ............... May 26 

june 14. Brick paving, Binghamton, N. Y. ......... May 26 

ine 14.Stone substructure, Mercer, Pa. .......... May 26 

14.Macadamizing (12 miles), Indianapotis, Ind. May 26 

14.Iron fence, Northampton, Mass.............May 26 

14.Steam heating plant, Wahpeton, N. Dak.....May 26 

14.Bridge and viaduct, Middletown, 0. ...... June 2 

lune 15.School building plans, Shreveport, La. ....May 26 

lune 15.Jail building, Charlotteville, Va. ..... .May 26 

lune 15.Municipal building, Stratford, Ont. . -May 26 

june 15.Pump, gas engine, ete., Oil City, Pa. ......May 12 
Advertised, Eng. News, May 12 to 26. 

une 15. Bridge and plans, Owosso, Mich. .........June 2 

june 15.Pipe sewers (5,600 ft.), Elizabeth, N, J...June 2 

June 15.Road work, Elizabeth, N. J. ..........--00 June 2 

lune 16. Levee work, New Orleans, La. ............June 2 

lune 16.Sewers (4 miles), North Tarrytown, N. Y..June 2 
Advertised, Engineering News, June 2. 

June 16.Steel bridges (2), Towanda, Pa. ........... June 2 

June 16. Paving, curbing, etc., Owasso, Mich, ...... June 2 

june 16.Army buildings, New London, Conn........May 26 

June 16.School building, Onslow, Ia. .............. May 26 

June 16.Iron bridges (4), Mercer, Pa. ............. May 26 

June 16.Paving, Owasso, Mich. ...................May 26 

Advertised, Eng. News, May 26 and June 2. 

June 17.Sewers, Cambridge Springs, Pa. ..........Jyne 2 

June 17.Court house, Savannah, Mo, .............June 2 

June 17.Court house, Hillsdale, Mich. ............Juze 2 

June 18. Water bonds ($25,000), Monrovia, Cal. .....June 2 

june 18. Asphalt paving, Zanesville, O. ............ May 26 

June 18.Street work, Marietta, O. ................May 26 

June 18.Electric light plant, Fitzgerald, Ga.........May 5 

June 18.Water-works, etc, Fitzgerald, Ga.......... May 4 

June 20. Water-works bonds, Prescott, Ariz..........May 26 

June 20.Cleaning streets, Washington, D. C. ...... May 26 

June 20.Light station, Oswego, N. Y. ............. May 26 

June 20.School building, Glenville, O. ............. June 2 

June 20.Water tank, Yankton, S. Dak ...........June 2 

lune 20.Macadamizing, Morristown, N. J. ........ June 2 

June 21.Electrie light plant, Wellington, O. ...... June 2 
Advertised, Eng. News, June 2 to 16. 

June 21.Hospital building, Sandusky, O, .......... June 2 

June 21.Brick paving, De Kalb, Ill, .............. June 2 
Advertised, Eng. News, June 2 and 9. 

June 21.Water bonds ($3,000), Greenwich, O. ...... May 26 

june 22.Masonry substructure, Youngstown, O. ....May 26 

June 22.Reformatory building, Mansfield, O. ....... May 26 

‘une 22.Garbage bonds, etc., Milwaukee, Wis.......May 26 

June 22.Water-works, etc., Wellington, O. ........ June 2 
Advertised, Eng. News, June 2 to 16. 

june 22.Sewerage system, Concord, Mass.......... June 2 
Advertised, Engineering News, June 2. 

June 22.Bridge, Youngstown, O. ........-.ssccces June 2 
June 23.Pier, dredging, etc., Cleveland, O. .........May 26 
Advertised, Eng. News, May 36 to June 16. 

June 28.Post office building, San Francisco, Cal. ....May 26 
June -Hospital buildings, Massillon, O. ......... une 2 
June 24.Sehool building, San Diego, Cal. .......... June 2 
June 24.Tow-boat service, St. Louis, Mo...........Jume 2 
June 24.Electrie plant, Hawthorne, Australia ....Apr. 14 
June 24. Brick paving (10 000 sq.yds.), Lima, O.....May 19 
June 25.Railway bridge, Chicago. Ill. ..............May 12 

Advertised, Eng. News, May 12 and 19. 
-Electric plant, Atlanta, Ga................ June 2 
-Improving road, Cincinnati, O. ............ June 2 
25.School building, Cleweland, O. ............ June 2 
7.Pipe sewers, South Bend, Ind. ...........June 2 
7.Sidewalks, grading, etc., South Bend, Ind...June 2 
’.Gravel roads (4 miles), Indianapolis, Ind. ..June 2 
Brick paving (12,000 sq.yds.), Warren, O...June 2 
.U. S$. building work, Kansas City, Mo.....June 2 
: Advertised, Fng. News, June 2 and 9. 
Tune 20.River work, Chicago, Ill. ............... -+-May 12 
Advertised, Eng. News, May 12 and 19. 
ine 30. School building, Zanesville, O. ............ June 2 
july 1 Water power. Madras India ...............Uet. 2% 
‘uly 1.Plans for sewer system, Formby. Eng.....Apr. 7 
july 1.Plans for sewer system, Cohoes, N. Y. ....Apr. 28 
Advertised. Eng. News, Apr. 28 and May 5. 
ly 1.Power plant, Sault Ste. Marie, Mich. ......May 26 
Advertised. Eng. News, April 14 to 28. 
\'y 2.Water-works, Summit. Miss. ..............May 19 
ly 7. Brick paving (20900 sq.yds.), Lima, ....May 1! 
y 7.Iron or steel bridge. Kingfisher, Okla. Ter..May 1!) 
‘uly §.Bridge, Roreburg. Ore. 2 
‘uly 10. School building, Rush City, Minn. .........May 26 
july 11.Bridge, Breckenridge, Minn. ...............May 1" 
uly 15.Flectrie plant. Lamar. Colo. ...... 
y 20. ridges. ete. (11). Chicago, Ill. ........... June 2 
2 e Advertised, Engineering News, June 2. 
wy 20. Embankment, ete., Lemont. Ill. ...... .--June 2 
on dvertised, Engineering News, June 2. 
July 20. Capitol buildine plans, Phoenix, Ariz. .....June 2 
july 25. Water-works, Winnipeg, Man. ........ ---June 2 


Aug. 15.Exhibition bidg. plans, Glasgow, Scotland..June 2 
Aug. 23.Water pipe, Coolgardie, West Australia,..June 2 
Aug. 31.Custom house, Guayquil, Ecuador. ........ 
Sept. 12. Hospital plans, San Francisco, Cal. .......Mar. 24 
Oct. 24.Marnets, etc., Belem, Brazil .............-Apr. 28 


RAILWAYS. 


ADDISON & PENNSYLVANIA.—C. W. Goodyear, Buf- 
falo, N. Y., informs us that this line now connects with 
the Buffalo & Susquehanna R. R. at Galeton, Pa., and 
that another connection will be made at Gaines, about 
five miles east of Galeton; the track and bridges will 
also be improved. F. H. Goodyear, of Buffalo, is presi- 
dent of the New York division, and M. E. O:mstead, presi- 
dent of the Pennsylvania division of this railway; Henry 
Harden, Ch. Engr., Galeton, Pa. 

CALUMET WESTERN.—Reports state that this com- 
pany has acquired the right of way for its proposed jine 
from South Chicago across the Calumet River to Hege- 
wisch, lll., a distance of four miles. It is also said that 
the road will be built and controlled by the Pennsylvania, 
the Michigan Central and the Chicago, Rock Island & Pa- 
cifie Ry. Cos. The Calumet Western was incorporated 
Sept. 2, by J. T. Brooks, Salem, O.; Joseph Woods, Pitts- 
burg, Pa.; F. W. Belz. Chicago, Ill., and others, as stated 
in our issue of Sept. 9. 

CHICAGO INDIANAPOLIS & LOUISVILLE.—Ferd. 
Hall, Ch. Engr., Chicago, I1l., informs us that the fina: 
survey has been made for the change in line to be made 
between Clear Creek and Harrodsburg, Ind., about 12 
miles, but that the right of way had not all been obtained. 
The time of awarding the contract will depend largely 
upon the success in securing right of way. 

COLUMBUS, LANCASTER & WELLSTON.—W. H. 
Stevenson, Pres. and Gen. Mer., Lancaster, O., informs 
us that several new branches to this railway will be 
built, with new sidings, but that definite information can 
not be given at present. The construction of new bridges 
and stations is in progress. 

COLUMBIA & WESTERN.—Bids are asked until June 15, 
according to press reports, for the construction of this pro- 
posed extension of the Canadian Pacific Ry. from West 
Robson to Penticton, via Cascade City, Grand Forks. 
Greenwood and Midway, B. C., a distance of 180 miles; 
estimated cost, $3,000,000. F. P. Gutelius, Acting Ch. 
Ener., Trail, B. C.; F. Aug. Heinze, Pres., Butte, Mont. 

ELLWOOD SHORT LINE.—Reports state that the Pitts- 
burg & Western Ry. Co., of which T. M. King, of Atie- 
gheny, Pa., is the president, has purchased this railway 
for about $250,000. This line was built about three years 
ago by Henry W. Hartmann, of Pittsburg, and is said to 
have ‘cost $500,000. It is three miles long and has two 
bridges along its course, one of which is built of steel 
and is 640 ft. in length. 

GALLATIN.—Reports state that this company will let 
contracts some time this month for the construction of 
about 40 miles of its proposed railway from Three Forks, 
Mont., to coal fields, 1) miles distant. The company 
was incorporated in Washington in March, with a capital 
stock of $1.000,000. W. W. D. Turner, Pres.: Frank A. 
Hall, Vice-Pres. and Gen. Mgr., Bozeman, Mont. 


GULF, TEXAS & NORTHERN.—This company was in- 
corporated in Texas, May 27, with a capital stock of $200,- 
000, to construct a railway from Orange to Marshall, Tex., 
a distance of about 200 miles. The incorporators are: D. 
Cc. Plumb, C. W. Wiee’ns, John B. Mesny, Jas. C. Meeks, 
of Chicago, and others. 

ILLINOIS.—Bids are asked by the sanitary district of 
Chicago. Ill., until July 20, for the building of a double- 
track railroad embankment upon the proposed changed 
‘ceation of the Atchison, Topeka & Santa Fe Ry. crossing, 
the Des Plaines River and the main channel of the Sani- 
tary D'strict on section 20, township 37, range 11, at Le- 
mont, Ill., and all necessary collateral work, including 
the grading of highway and street approaches; also for 
the removal of the rock remaining in the main channel, 
where it is now crossed by the said A., T. & S. F. Ry. 
tracks, so soon as the existing tracks can be abandoned. 
Bond required, $10,000. Advertised in Engineering News. 
William Boldenweck, Pres. Bd. Trustees. 

KANSAS CITY. ELDORADO & SOUTHERN.—B. A. 
Aldrich, Secy. and Treas., Middle States Construction Co., 
Rialto Bldg., St. Louis, Mo., contractor for the construc- 
tion, is in the market for the purchase of two standard 
and one combination second-hand passenger coaches, ter 
flat cars and two 30-ton locomotives. Mr. Aldrich, who 
has promoted and built this line, advises our representative 
that it extends from Walker to Eldorado Springs, Mo.: 
that all grading is completed, and that the rails, ties, steel 
for bridges, etc., necessary to complete the line, are al: 
upon the road, and that he expects to begin operating the 
line within 30 days. 

KANSAS & TEXAS COAL RY.—This company has re- 
cently been incorporated in Missouri to build and operate 
about ten miles of railway in Macon and Rando!ph coun- 
ties, connecting Ardmore, which is on a_ short branch 
from the Wabash R. R., with Bevier in Macon county, on 
the Burlington Lines in Missouri. This company owns 
and operates one of the largest coal properties in the 
states of Arkansas, Kansas, Missouri and the Indian 
Territory. The company at present Fas mines both at 
Ardmore, Mo., and Bevier, Mo., and owns a considerable 
part of the !and over which this line will be built. The 
object of the line is the dewelopment of the coal field 
which is now mined only at its northern end of Bevier 
and its southeastern extremity at Ardmore. This is the 
largest body of mineable coal in Missouri, and from which 
there has been the largest production in the state for a 
number of years, and its production is constantly in- 
ecreas’ng. The contrect for the ‘ine has been let and also 
purchases made of rails and track supplies. No additional 
equipment will be necessary over that wh'ch the company 
already owns in the operation of the three-mile branch 
from Excello, Mo., to Ardmore, Mo. It is expected that 
the new ‘ine will be in operation by October 1. The offi 
cers of the company are B. F. Hobart, Pres.: Geo. B. 
Leighton, Vice-Pres.; principal offices are at St. Louis, Mo. 


LONG ISLAND.—Press reports state that work is rapidly 
progressing on the extension of the North Shore division 
of this railway from Great Neck to Port Washington (L. 
1.). N. ¥. The abutments of the bridge on Grace Ave., 
Mantasset. have been completed, the grading of the ap- 
proach is finished. and it will be ready for use upon the 
placing of the span. The bridge across Manhasset Valiey 
is a'so in position, and the riveters are at work on the 
finishing touches: this is one of the highest railway 
bridges in the vicinity of New York, and crosses the 
meadows over what has always been considered as almos! 
a bottomless quicksand The grading of the road from 


the east cide of Manhasset to Port Washington is almost 
completed. and it is expected that the new line will be 
opened to travel in July. P. D. Ford, Ch. Engr., Long 
Island City, N. Y 


MINNFAPOLIS & ST. LOUIS.—H. G. Kelley, Ch. Engr. 
Guarantee Loan Bldg., Minneapolis, Minn., informs us that 


this company is relaying 23 miles of S0-lb. steel rails, 12 
miles of 70-lb. and 45 miles of 60-lb. Five new single 
track through plate girders, with S}-ft. span on masonry 
piers and designed for 142-ton engines, are also to be 
constructed. 

MOSCOW, CAMDEN & SAN AUGUSTINE.—This com- 
pany has been incorporated in Texas, with a capital stock 
of $250,000, to build a line from Moscow to Camden, Tex.., 
about %) miles. The incorporators are C. H. Jones, Gal 
veston, Tex.; J. E. McAshan, Houston, Tex.; E. A. Carter, 
Camden, Tex., and others. 

NASHVILLE & KNOXVILLE.—A. J. Crawford, Pres., 
Terre Haute, Ind., informs us that this company is now 
having surveys made for a new line from Monterey to 
Glen Mary, via Glades, Tenn., a distance of about 35 miles 
The present line runs from Lebanon to Monterey, with 
a branch from Junction, on the main line, to Carbon, a 
distance of 87.8 mites. 

OHIO.—Our correspondent informs us that surveys have 
been completed for a coal railway to be built for the 
Ridgeway-Burton Coal Co., Massillon, O. The line runs 
through a very hilly country, the maximum grade being 
2.47% and maximum curvature 12°. Work on construe 
tion is expected to begin soon. Engr., J. H. Hail, Can 
ton, O 

PECOS VALLEY & NORTHEASTERN.—R. C. Cushing 
of Chicago, Ill., is stated to have received the general 
contract for the construction of this proposed ralt.way in 
New Mexico. Gen. Mgr., E. O. Faulkner, Eddy, N. Mex 

POCAHONTAS.—Reports state that work has begun on 
the Pocahontas Ry., which will run from a point in Gar- 
rett county, near Frostburg, Md., via Granville, to Sand 
Patch, Pa., on the Baltimore & Ohio R. R. 

RICHLAND & MAHONING.—This company was incor 
porated in Ohio, May 25, with a capital stock of $150,000, 
‘o build and operate a steam railway from Mansfield 
through the counties of Richland, Ashland, Wayne, Stark, 
Portage, Trumbull and Mahoning to a point on the boun 
dary tine between Ohio and Pennsylvania. The incorpo 
rators are Charles W. French, V. A. Dehnel, S. T. Cum 
mings and C. Hedges. 

SEA COAST.—This company has been incorporated in 
New Jersey, with a capital stock of $1 200,000, to operate 
the South Jersey R. R. system. The line was purchased 
by Robert P. Linderman, Pres. Bethlehem Iron Co., South 
Bethlehem, Pa., and others, March 20, at public auction. 

ST. LOUIS, CENTRAL ILLINOIS & CHICAGO. 
company has been incorporated in Missouri, 
stock of $1,600,000, to construct a railway from Venice 
Mo., via Collinsville and Troy to a point of intersection 
with the Chicago & Eastern Illinois Railroad, near Duvall 
in Shelby county. Principal offices at East St. Louis i. 
The directors are A. A. Barnes, Indianapolis, Ind.; W. B 
Dean, St. Louis; E. L. Waddell, of East St. Louis = s 
P. Gordon, and Mrs. Grace A. Wilson, of Collinsville, 1) 

SOUTHEASTERN.—Press reports from Manitoba state 
that grading on this proposed line has commenced at a 
point six miles from St. Boniface. Contractor S!nnott 
has the first seven miles; Contractor Fisher the next three 
and Geo. H. Strevel the balance to St. Anne des Chenes, 
Manitoba. Mr. McArthur is getting out 100,000 ties for 
the line at Lake Winnipegoosis, and in addition several 
thousand have been purchased at Rat Portage and in 
Winnepeg, Man. Quantities of rails bought some months 


ago are now lying in Port Arthur ready for shipment 
whcn required. 


This 
with a capital 


STREET AND ELECTRIC RAiLWaYs. 


PLYMOUTH, MASS.—It is reported that the Ply 
Sandwich St. Ry. Co. has been organized aol dee = 
charier by the legislature accepted. A surve y will be made 
in order to. determine the best location, and it s thought 
of the as far as Manomet Bluffs, will 
ve built is spring. The distance betwee *lyme 
Sandwich is about 20 miles. 

BINGHAMTON, N. Y.—The Binghamton R 
to have made a contract with the Consolidated Car Fender 
Co., Providence, R. I., for the equipment of its cars with 
by the Metropolitan Tracti no 

.. in New York. res., B. Tracy r } 
y Rogers; Gen. Mer., J. 

CANANDAIGUA, N. Y.—H. B. Ferguson, Gen, Mer.. Can 
andaigua Electric Light & R. R. Co., informs us that the 
proposed line to Manchester is not yet assured, but that if 
built it will be by a new company, and will probably be 
operated by his company. The present line is three mils 
in length. If the citizens are enabled to raise $20,000 as a 
guarantee the extension will be undertaken by Bufialo 
capitalists. 

LITTLE FALLS, N. Y.—The Little Falls & Herkimer 
St. Ry. Co. has filed a certificate of extension in the office 
of the county clerk, whereby it proposes to build an ex- 
tension on the north side of the Mohawk River between 
Little Falls and Herkimer. Pres., John V. Quackenbush 

PEEKSKILL, N. Y¥.—Chas. N. Wells, an incor ato 
the Peekskill Traction Co., of Peekskili, informs ae then toe 
proposed electric railway will run from this town through 
Cortlandt and Yorktown, Westchester county and will cover 
pbout 12 to 14 mites. Preliminary work, as to obtaining the 
right of way, etc., is expected to be completed by the m'd 
die of June. Pres., Frank Frye, Peekskill. 

JERSEY CITY. N. J.—The Jersey City Street and Water 
Board has passed an ordinance permitting the North Hud- 
son County Ry. Co. to substitute electricity for horses as 
the motive power on its Grove St. line, from Jersey City to 
Hoboken. 

NEWARK, N. J.—The Newark board of works, May 26, 
zranted the application of the Newark & South Orange Ry 
Co. for franchises to construct an extension of {ts 
over five miles of streets. 

FAYETTEVILLE, W. VA.—The Fayetteville County 
Flectric Ry. Co. was incorporated in West Virginia, May 
25, with a capital stock of $30,000, to operate an electric 
railway from Fayette Station to Fayetteville. The incor 
porators are: L. G. Gains A. W. Hamilton, Morris Harvey. 
A. D. Preston and Joe F. White, all of Fayetteville 

ANNISTON, ALA.—It is reported that the Westinghouse 
Electric & Mfg. Co., of Pittsburg, has been awarded the 
contract for the new power plant for the Consolidated 
St. Rv. Co., which is changing its system from horse to 
electric motor power. 

CHATTANOOGA, TENN.—The board of aldermen has 
passed an ordinance granting the Chattanooga Electric Ry. 
the right of way over certain streets in this city The 
Chattanooga & North Side St. Ry. Co. informs us that it 
does not Intend to extend its line from Valombrosa te White 
Oak Springs, as was reported. 

ALEXANDRIA, IND.—The commissioners of Madison 
county, May 21, granted a franchise to the Indiana Trac- 
tion Co. for the construction of an electric street raii- 
way between Alexandria and Elwood, via Marion. 

CLIO, MICH.—The village council bas granted a fran- 
chise to the Saginaw Suburban Ry, Co. to construct @ 
line at this place. 


R. Co. is said 


lines 
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DETROIT, MICH.—We are informed that the Detroit, 
Ypsilanti & Ann Arbor Ry. Co. were to open its electric 
railway for passenger and freight business on June 1. The 
line will run from Detroit to Ann Arbor, a distance of 
28 miles. The principal office of the company is in the 
Union Trust Bidg., Detroit. 

SAUGATUCK, MICH.—This city has voted to issue $2,- 
™0 in bonds to aid in the construction of the Saugatuck, 
Douglas & Lake Shore Electric Ry. 

CHICAGO, ILL.—The North Shore Interurban Ry. Co. 
has changed its name to the Chicago & Milwaukee Elec- 
tric Ry. Co., and increased the capital stock from $340,000 
to $1,000,000. 

ST. PAUL, MINN.—It is reported that Mayor Doran 
has signed the ordinance granting the St. Paul City Ry. 
Co., a portion of the Twin City Rapid Transit Co. of 
Minneapolis, a 41-year franchise to construct an electric 
street railway through Como Park. Pres., Thomas Lowry. 

LITTLE ROCK, ARK.—The Army Post St. Ry. Co. has 
been. incorporated, with a capital stock of $60,000, by M. 
D. L. Cook, E. Meek, L. W. Cherry, Maxwell Coffin, J. H. 
Hollis and B. Bodemann. 

LOS ANGELES, CAL.—A. B. Patton has been granted 
a franchise to construct and operate an electric railway 
from this city to Whittier.——It is reported that George 
Rheinsehild has been awarded a contract for the con- 
struction of an extension of the Main & San Pedro St. 
Electric Ry. from Sth to 30th St. 

RIVERSIDE, CAL.—The board of trustees has accepted 
the bid of Frank A. Miller, Ed. E. Miller and George Frost 
for a franchise to bui:d an electric railway out 14th St. 
and down Victoria Ave. 


ELECTRIC LIGHT AND POWER. - 


NEWPORT, ME.—J. N. V. Lane and F. H. Robinson, 
Bangor, Me., have submitted estimates to this town for a 
plant. It is proposed to secure power, etc., from the mil! 
of the Newport Woolen Co. About 300 incandescent lights 
will be required. 

TAUNTON, MASS.—Bids are asked until June 5 for 
furnishing two electric motors, etc., for operating the 
swing span of the New Bedford & Fairhaven bridge. 
Engr., Wm. F. Williams, New Bedford; Chn., Edward 
Mott, Taunton. 

WEST MEDWAY, MASS.—At a town meeting held re- 
cently it was voted to appropriate $1,250 a year for elec- 
tric lighting. It is reported that the contract will prob- 
ably be let to John McGinnis, owner of the plant at Rock- 
land Lake, N. Y., who will furnish about 150 lights. It 
is Hikely that the plant at Rockland Lake will be 
brought to this place. Henry Park, Secy. Com. 

WATERBURY, CONN.—Press reports state as follows: 
Although certain capitalists are said to be willing to in- 
vest in the Housatonic electric power scheme, the enter- 
prise has been postponed, owing partly, it is stated, to 
the failure to secure contracts for electric power in Wa- 
terbury, one of the cities which the promoters of the pro- 
ject expected to supply. The plan as laid out a few 
months ago contemplated a dam over the Housatonic 
River, a few miles above Derby, from which electric 
lighting and power were to be supplied to several places 
in the Naugatuck and Housatonic valleys. 


DUNDEE, N. Y.—This place has voted to light th> 
streets all night for $1,600 a year. The contract has been 
let to a local company. 

SYRACUSE, N. Y.—The Syracuse Electric Light & 
Power Co. has been granted a franchise to construct a 
a for its wires. About 75,000 ft. of subway wil! be 
yuilt 

HALLSTRPAD, PA.—Arthur Squires and N. W. Reyno!ds, 
of Tunkhannock, Pa., and Mr. Bernstein, of this place, are 
considering the question of building a plant to light Hal'- 
stead, Montrose, Great Bend and ‘Avoca. 

LEHIGHTON, PA.—The council has let a contract to the 
Fort Electric Corporation, Fort Wayne, Ind., for furnish- 
ing and constructing a plant at $18,500. Alex. Bowman, 
Packerton, Pa., was the next lowest bidder. 

PARSONS, PA.—Bids are asked, until June 4, for fur- 
nishing 20 are lights. Geo. W. Wallace, Secy. 


FORT WASHINGTON. MD.—It is stated that the lowest 
bid received by the U. S. engineer for furnishing and in- 
stalling a plant at this place was informal and new bids 
have been asked. Estimated cost, $7,500. 

SINGERLY, MD.—Press reports state that the reservoir 
at the Singerly Paper Mills, Singerly, Cecil county, burst 
May 26 as the result of the heavy rainfall. The water 
swept into the Little Elk River and broke five smaller 
dams on its way. Many sma] structures were washed 
away. The damage is estimated at about $30,000. 

COVINGTON, VA.—The question of granting a fran- 
chise for a plant is being considered by the council, ac- 
cording to reports. 

PETERSBURG, VA.—The proposed power plant for the 
Upper Appomattox Co., it is stated, will have a canal, an 
iron flume about 600 ft. long and 5 ft. in diameter. a 
water-wheel, etc. / 

RICHMOND, VA.—The water board has asked for bids 
for furnishing and installing a plant at the new pumping 
station. 

KERSHAW, S. C.—W. F. Cook, Secy. and Treas., writes 
us that this town has not yet secured specifications. for a 
plant and water-works, but would like to know the cost of 
a small] plant. Population, 1,500. O. Floyd may be ad- 
dressed. 

ATLANTA, GA.—Bids are asked until June 25 for fur- 
nishing and installing a plant at the new county jail. 
The plant will need a 25-K-W. generator, engine, founda- 
tions, fixtures, etc. Engr., Grant Wilkins, 9% Peachtree 
St., Atlanta; Clk., A. L. Kontz. 

MACON, GA.—Local papers state that the Macon & 
Indian Spring Electric St. Ry. Co. will try to purchase 
the plants of the Macon Gas Light & Water Co. for about 
$40,000. Should it fail to make the purchase, it is said 
that a new electric plant will be built at once. 

CROWLEY, LA.—Bids are asked until June 7 for fur- 
nishing and constructing a plant. It will consist of 6,000 
ft. No, 2 three-braid weather-proof line wire; 12,900 ft 
No. 5 three-braid weather-proof line wire; 31 sawed cy- 
press poles; 40 cross arms; 80 braces; 80 pins and insu- 
lators; SO lag screws, % x 8-in.; 80 \%-in. washers: 120 
te x 2%-in. lags; 1,000 ft. guy wire; 8 guy sips. Engr., 
T. W. Kendall; Mayor, J. E. Barry. 

MINGO JUNCTION, O.—We are informed that Ezra P. 
Young, Sewickley, Pa., will own the proposed plant and 
water-works, for which a franchise was granted to Benj. 
L. Hirshfield, attorney. 427 Diamond St.. Pittsburg. Pa. 
The Mingo Junction Light & Water Co. has been organ- 
ized. Bids for the work will probably be opened about 
June 15. 

WELLINGTON, 0O.—Bids are asked until June 21 for 
furnishing and installing an electric light plant, as de- 
scribed in our advertising columns. Engr., B. J. Ashley, 
Old Colony Bidg., Chicago, Ill; Clk., F. A. Chapman; 
Mayor, G. L. Couch. 


FENTON, MICH.—Press reports state as follows: Clar- 
ence Tinker, receiver of the State Bank of Fenton, some 
time ago sold the electric light plant for $7,000. A 
number of depositors contested this sale and applied to 
Judge Wisner for a hearing. Judge Wisner has ordered 
that the plant be readvertised for sale, the bids to be 
received until] June 29. F. L. Thompson, the first buyer, 
will fight the action in the courts. 

LANSING, MICH.—The commission is reported as con- 
sidering the question of purchasing an additional engine 
and dynamo for the plant. 

BAYFIELD, WIS.—It is stated that the plant and 
weter-works of this place will be extended. Supt., H. O. 
Cook. 

FOSSTON., MINN.—Bids are asked unti: June 8 for the 
purchase of $12,140 of 6% 15-year light and water bonds. 
N. J. Anderson, Village Recdr. 

TWO HARBORS, MINN.—Frank McCormack, Duluth, 
Minn., is preparing plans for the proposed plant. A 50- 
arc light and a 1,500-incandescent light dynamo wili be 
put in. W. A. Doerr, Recdr.; J. H. Lunz, Pres. 

ELMA. IA.—An election wil be held June 10 to vote on 
the question of issuing bonds for a plant. 

KANSAS CITY, KAN.—Loca! papers state that the tri- 
angular tract of land comprising 1% acres, lying south of 
the east approach to the James St. bridge, has been 
bought by the Consolidated Electric Light & Power Co. 
On this site the company proposes to erect a new electric 
light plant. Work will be begun on the foundation for 
the new plant at once and will be pushed until the new 
power house is completed. According to the plans and 
specifications the building will be a brick structure, 45 ft. 
high and 158 x 102 ft. 

SEDALIA, MO.—Press reports state as follows: U. S. 
Marsha! W. E. Sterne, Topeka, Kan.. on behalf of the 
estate of the late Judge D. C. Metsker, sold, May 18, to 
an Eastern syndicate, the Sedalia Electric Ry., Light & 
Power Co.’s plant for $350,000. The company owns 15 


miles of track, one park of 40 acres and another of 120 . 


acres. The lighting plant operates 160 arc and 2,000 
incandescent lights. The entire plant will be put in first- 
class cindition at once. Gen. Mgr., F. W. Child. 

WYNNE, ARK.—The council is considering a proposition 
for the installation of a light plant and water-works. Re- 
corder Eldridge may be addressed. 

PONY, MONT.—Elling & Morris are reported to have 
decided to put in an electric plant at their mill. Work 
has atready been begun. The mill will be operated by 
electricity. 


ANTIOCH, CAL.—Bids are asked until June 5, for the 
purchase of a franchise for a transmission line in Crockett 
and Valona. W. C. Meyers, on May 2, applied for such a 
franchise. F. L. Glass, Clk. Bd. Supervisors. 

LOS ANGELES, CAL.—We are informed that the Kern- 
Rand Co., a corporation with headquarters in the Henne 
Ridg., Los Angeles, is pushing its field work and making 
arrangements for contracting power to be delivered 
through Randsburg and the Rand mining district from 
its } ower station on the south fork of Kern River. Some 
three miles of canal ard 40 miles of transmission wire 
to reach Randsbure, it is hoped, will be ready for con- 
tract by Aug. 1. Maj. E. E. Dantforth, Secy., 205 
Henne Bldg. 

LOS ANGELES, CAL.—It is stated that the Westing- 
house Electric & Mfg. Co., Pittsburg, Pa.. has been awarded 
the contract to build and equip the power transmission 
line for the Pasadena & Southern Light & Power Co., of 
Los Angeles. The line will be 80 miles in length, and 
three power stations will be built along its course. 

REDLANDS, CAL.—Press reports state that the Red- 
lands Electric Light & Power Co. has engaged F. C. Finkel, 
San Bernardino. Cal., to complete the survey and estimates 
for the new electric power development in Mill Creek Cinon. 
This is for the development and diversion of water from 
the east line of section 9, in Mill Creek Canon, and will re- 
quire the carrying of water four miles to the present head- 
works of the company in the canon, and will enable the 
company to develop 2500 HP. more than with the present 
water supply. Another power house will be built. There 
are a few men working at present, but a large force will be 
put on as soon as the surveys and estimates are completed. 


NEW COMPANTES.—Heckert Light Co., Findlay, 0.; 


$10,000. 

United States Power Co., Boston, Mass; $5,000,000, with 
$50 paid in; Geo. Code, G. J. O'Doherty, R. H. Laidd, 
Boston; Henry Cummins, 11 Broadway, New York. 

Housatonic Power Co., incorporated at Charleston, W. 
Va.; $3,000,000, with $50 paid in: W. H. Van Steenbergh, 
10 Wall St., New York; A. E. Zimmerman, East Orange, 
N. J.; Richard Schermerhorn, Brooklyn, N. Y. 

Lodi Light, Heat & Power Co., Lodi, N. J.; $100,000, 
with $1,000 paid in; Frank T.Temes, Engr., 714 E. 144th 
St.; Philip S. Hoffman, of New York. 

Myde Gas & Electric Co.. Ciyde. N. Y.; $40,000; Lucius 
L. Moses, Geo. H. Lang. Clyde; Edward Moir, Marcellus, 
N 


Augusta Electric & Construction Co., Augusta, Ga.; B. 
R. Mitchell, 212 McIntosh St., Augusta. 

Home Electric Co., Brooklyn, N. Y.; $25,000; Walter S. 
Pierce, 24 West 59th St., and J. W. Thorue, New York; 
J. W. Mason, Brooklyn. 


BRIDGES. 


BRATTLEBORO, VT.—Bids are asked by the selectmen 
until June 11 for constructing a granite arch bridge over 
Whetstone Brook on Main St.; estimated cost, $15,090. Geo. 
‘** pond, Consult. Engr., 141 Washington St., Hartford, 
Conn. 

BUFFALO, N. Y.—Plans are being prepared by F. V. E. 
Bardol, Cy. Engr., for an iron bridge over the Buffalo 
River at Seneca St. 

LONG ISLAND CITY (L. I.), N. Y¥.—The temporary 
bridge to be constructed over Newtown Creek at Green- 
point Ave., and for which bids will soon be asked, will 
have a span of 166 ft. x 32 ft. 

HOBOKEN, N. J.—Bids are asked until June 8 for the 
construction of a bath bridge. M. V. McDermott, Cy. Clk. 

JERSEY CITY, N. J.—Bids are asked until June 2 for 
constructing a new iron bridge over the Morris Canal] at 
Pacific Ave. Edlow W. Harrison, Ch. Engr., Bd. Free- 
holders, Fuller Bldg. 

NEWARK, N. J.—New bids will be asked for construct- 
ing two masonry subway bridges in Branch Brook Park, 
requiring about 1,250 cu. yds. df excavation and 830 cu. 
yds. of masonry. A. Church, Secy. Essex Park Comn. 

PATERSON, N. J.—Bids are asked until June 6 for con- 
structing six iron bridges. Geo. W. Botbyle, County Clk. 

TUCKAHOE, N. J.—Bids are asked until June 14 for 
furnishing plans and specifications for the construction 
of a 117-ft. span drawbridge over the Tuckahoe River, as 
stated in our advertising columns. J. C. R. Smith, C’k. 
Com., Cape May, N. J. 

ALLENTOWN, PA.—Bids are asked until June 7 for 
furnishing plans and constructing a bridge over the Le- 
high River on South Second St. Fred. C. Levis, Mayor. 
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PITTSBURG, PA.—The Thompsons Run 
been incorporated by L. G. Woods, F. M. Ro H. Min 
— and C. T. Marsh, Pittsburg, with a ca stock of 
5,000. F 


TOWANDA, PA.—Bids are asked by the c 
sioners until June 16 for constructing two s 
bridges, 45 and 50 ft. long, and one ster) 
David A. Keefe, Des, Engr., Athens, Pa. 

OREGON, MD.—A petition has been pré 
county commissioners for the construction of 4 “one 
the creek near this place. vse 

CHILLICOTHE, 0.—A. W. Jones, County sy 
us that bids will soon be asked for constru Za DOO 
bridge. 

CLEVELAND, 0.—Bids are asked until June ©: 
structing the substructure and the steel sy ructure 
of the Martin-Phraha bridge across the trac} Bri 
R. R. Co. Geo. R. Warden, Dir. Pub. Wks sep 

MIDDLETOWN, O.—Bids are asked unti! Jur. } 
constructing an iron viaduct and hoist bride: 
canal at Third St., and for the masonry \ 

Frank X. Duerr, County Audr, 

YOUNGSTOWN, O.—Bids are asked unti! 
furnishing the material and constructing the »... 
substructure and iron superstructure of a brid: r 
Mahoning River, on South Ave. Sureties of £4.\«%) 
$10,000 respectively. C. F. Brenner, County 4 

OWASSO, MICH.—Bids are asked until Jun » fs 
nishing plans and constructing a 132-ft. trus. Ye 
girder bridge. Riggs & Sherman, Enegrs., To}: 

WEST BRANCH, MICH.—W. A. Weeks informs us thy: 
a contract was let May 18 for constructing a stone | 
20 ft. long and 16 ft. wide. 

ARGENTA, ILL.—Bids are asked until June 10 for ow 
structing a 100-ft. x 14-ft. highway bridge on stor: ma- 
sonry. Wm. M. Shannon, Town Clk. a 

CHICAGO, ILL.—The following contracts wer: 
last week by the drainage board committee for o n< 
ing two railway bridges at Lemont and one highway } 
at Kedzie Ave., respectively: Carnegie Steel Co., Pitch ire 
Pa., $76,185; Penn Bridge Co., Beaver Falls, Pa. ©. 84 
King Bridge Co., Cleveland, O., $21,315. 

CHICAGO, ILL.—Bids are asked until July 20 for sy 
plying and constructing 11 bridge superstructur:s , 
the Main Drainage channel, as stated in our adyiriising 
columns. James Reddick, Clk. Bd. Trustees Sanitary Dis:. 

DECATUR, ILL.—The Wrought Iron Bridge © Ca 
ton, O., has been awarded a contract to constru 
ft. x 16-ft. bridge on brick substructure. 

POLK, IA.—Reports state that the county commissioners 
will construct a bridge over the Des Moines River, to 
$10.000. _ The committee consists of Messrs. Fisher, \Ma‘hi 
and Chaffee. 

HARRISONVILLE, MO.—Bids are asked until June & 
for constructing a steel bridge, according to reports. 
Bird, County Surv. 

KANSAS CITY, MO.—A proposition has been presented to 
the council to construct a viaduct over the railroad tracks 
between 22d and Allen Sts., and 19th and Wyomine Ss 
The structure would be 1,500 ft. long; estimated cost 
$33,000. 

QUINDARO, KAN.—Reports state that the Kansas City 
Northeastern & Gulf Ry. Co. has been authorized to con 
struct a bridge over the Missouri River at this plac 

COLFAX, WASH.—Bids are asked until June 7 for cor 
structing five county bridges. John Tobin, County Audr 

ELBE, WASH.—It has been proposed to construct a bridge 
over the Marshall River to cost about $4,500. 

NOVELTY, WASH.—A petition has been presented to 
the county commissioners for the construction of a bridg 
over the Snoqualmie River. 

POST FALLS, WASH.—A contract has been awarded ‘0 
Oliver Bros., Spokane, at $2,300 for constructing a county 
bridge over the Spokane River. 

SPOKANE, WASH.—Reports state that a bridge is to 
be constructed across the Spokane River to carry tk 
water-works mains, at a cost of about $9,000. 

ROSEBURG, ORE.—Bids are asked until July 8 for con 
structing a bridge over Elk Creek. A. F. Stearns, Count) 
Judge. : 

PHOENIX, ARIZ.—It is reported that the Southern Pacifi 
Co. will construct a new steel bridge across the Colorado 
River, this summer, to have one span of 20 ft. and two 
spans of 160 ft., on masonry piers. 


BUILDINGS. 


KNIGHTSVILLE, ME.—Bids are asked until June 4 for 
erecting a 3-story brick building for the Hiram Lodg* 
F. & A. M. Archs., F. H. & E. F. Fassett, Centennial 
Block, Portland, Me. 

BURLINGTON, VT.—Plans have been prepared, accord- 
ing to reports, for a 3-story brick and granite (heatr 
building to be erected in this city at a cost of about 50)- 
000. Archs., H. W. Phillips & Co., 42 State St., Rochester, 
N. 

BROOKLYN, N. Y.—Bids are asked by the schoo! board 
of the borough of Brooklyn, 131 Livingston St., unt! 
June 7, for making alterations and repairs, etc., to various 
public school buildings. John McNamee, Chn. Com. on 
Bldgs. 

JOHNSTOWN, N. Y.—Bids are asked, until June #, for 
the erection of a union free school building, to cost about 
$25,000. J. L. Way, Chn. Bldg. Com.; G. W. Fuller, Areh. 
Albany, N. Y. 

NEW YORK, N. Y.—It is reported that W. E. Thompson 


wrt 


awarded 


a lie 


has been awarded the carpentry contract and Mchnice & 
O’Brien the masonry contract for a new b-story Dusificss 
building to be erected on 34th St. Arch., Geo. Ii Van 
Auken, 32 East 14th St.—The general contract for erert- 
ing a 7-story apartment building on 106th St, near the 


Boulevard, for Louis F. Weisman, has been let t 
son & Wallace, 123 Bast 23a St. Arch., John A. H 


west of Third Ave., to cost about $35,000. Archs., Herts 
& Tallant, 481 Fifth Ave.; Mark Ash, Chn. Bidg. ©om., 
11 Broadway.—Plans have been filed by Henry Miller, 


vent Ave., to cost. $104,000. Arch., Thos. H. Dunn, | 

West 141st St.: by Ménhattan Improvement Co.. for four 
h-story brick flat. buildings on 139th St., near >¢ Ann's 
Ave.. to cost $101,000. Arch., J. A. Burner; by Isaac L. 
Smith, 59 Liberty St., for a 6-story brick flat building. = 
40 West 128th St., to cost $60,000. Arch., R. R. Dav a 
247 West 125th St.; by William C. Oesting, 342 S an 
Ave., for eleven 5-story brick flat buildings at 149th 


| 
4 
4 
| 
32 Broadway.—Bids will soon be asked, accor 
i ports, for erecting a new 2%-story stone library jing oy 
\ the ‘ree Library Association, l 
al 
701 Fast 138th St., for three 5-story brick flat 
: on 138th St., near Alexander Ave., to cost $75,(0) Are! 4 
} H. T. Howell, 748 Bast 138th St.; by James L for 
four 4-story brick flat buildings on Washington 4 
165th St., to cost $60,090. Arch., W. C. Dich 1 
Ave. and 149th St.; by H. W. Powell, 424 West 124th S 
for eight 4-story brick dwellings on 144th St 
ay 
f 
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cost $301,000. Arch., Harry T. 
and St. St; by J. A. Chandler. 120 Broad. 
io-story brick store and loft building 
way, for oadway, to cost $110,000. Archs., McKim, 
and 
’ . White, 160 5th Ave. 
N. Y.—Plans and specifications are asked, 
SYRAC st 1, according to reports, for five buildings. 
cmith, Chn. Bd. Supervisors. 
ay BD. 
eany. ie re asked, until June or the e 
TROY, church puilding, 129 x 95 ft., to be 
tion ot this city for St. Mary’s Parish; reported cost, 
astor, John F. Lowery; Archs., M. F. Cum- 


$125,000 

mings & Son. 

“wrer TROY, N. Y¥.—The Northcote Warming & Venti- 
N. Y., has been awarded the contract 
ag ng and ventilating the two new school buildings, 
,daition to School No. 1, in Watervifet, at $5,059. 


CITY, N. J.—Alexander Hammill, Montgomery 
peg the iron contract for the new 
eRe ‘and gymnasium building to be erected on York 
re Avost of $50,000, for St. Joseph’s Lyceum. Arch., 
Terman Heitler, 62 Broad St., New York. 
pHTLADEL PA.—David R. Burns, & 
was awarded the contract, May 23, 
. “7 ‘ing and ventilating a portion of the county prison, 
Supt., R. C. Motherwell, Jr.—The contract for 
tne new 8-story addition for the Philadelphia 
‘ysing & Cold Storage Co., at Noble St. and Dela- 
has been let to J. E. & A. L. Pennock, of 


at $17 


this city. 

/PTSBURG, PA.—The warehouse of Henderson & John- 
St., containing hay, grain, etc., was de- 
oe ca by fire, May 29, causing a total loss of about 
$125.00 “The following bids have been received by the 
jepartment of public works for alteration of council cham- 
ree A. & S. Wilson, $10,362, with mosaic floors, $3,227 
Wilson & Sons, $10,900, and with mosaic floors, 
William H. Hoffman, with mosaic floors, $10,948, 
and without, $7,648; Henry Schenk, $11,352, and with 
mosaic floors, $2,876 extra. For elevators: Sprague Elec- 
trical Co., $3,675; Otis Elevator Co., $5,280. ‘ 

\..PIMORE, MD.—The car barn of the Consolidate 
ee and 130 winter cars, were burned, May 29, caus- 
joss of about $250,000; fully insured. The building 
ee of brick and iron, 75 x 300 ft., and was supposed to 
have been fireproof. Wm. A. House, Gen. Mer. 

KANAWHA CITY, W. VA.—Bids are asked until June 
12 for building houses for lock hands on Kanawha River. 
Addison M. Scott, Resident Engr. 

MONTGOMERY, ALA.—We are informed that the new 
building which the Knoxville Bldg. & Construction Co., 
Knoxville, Tenn., will build in this city for Griel Bros. & 
Co.. will have three stories and a basement, 150 x 200 ft., 
and will cost $41,800. Archs., Lockwood & Smith, Mont- 
gomery. 

CLEVELAND, O.—Bids are asked by the board of edu- 
cation, 19) Buclid Ave., until June 25 for erecting the 
new Woodland Hills school building. H. Q. Sargent, 
School Director. 

COLUMBUS, 0.—Richards & McCarty have been selected 
as architects for the new school building to be erected 
for the Deaf and Dumb Asylum, to cost about $60,000. 


DAYTON, O.—Bids are asked by the trustees of Dayton 
State Hospital until June 16 for the installation of an ice 
and refrigerating plant for said hospital. Secy., J. M. 
Ratcliff; Arcks., Williams & Andrews, Dayton. 


}LENVILLE, 0.—Bids are asked by the board of edu- 
cation, until June 20, for erecting an 8-room brick school 
building on Parkwood Ave. Address Wm. J. Boyd, Cik., 
0 Ludwig St., Glenville; Morris M. Gleichman, 89 Euclid 
Ave., Cleveland, O. 

* LUDLOW FALLS, O.—Bids are asked, until June 11, 
for erecting a new school building for Union township. 
Cik., Clark Coate. 

MASSILLON, O.—Bids are asked@ by the trustees of the 
Massillon State Hospital, at the office of Yost & Packard 
Archs., Y. M. C. A. Bildg., Columbus, O., until June 23 
for the erection and completion of Cottages C, D, E, G 
and H, and for an office building and superintendent's 
residence. Secy., A. B. Richardson. 

SANDUSKY, O.—Bids are asked by the trustees of the 
Ohio Soldiers’ and Sailors’ Home, until June 21, for con- 
structing one ward and necessary corridor connections of 
the new hospital building. Quartermaster, D. Dugan; 
Arch., H. C, Lindsay, Zanesville, O. 

WAPAKONETA, O.—Bids are asked, until June 13, for 

the erection of a new schoo] building. T. W. Blackburn, 
Clik. Bd. of Education. 
ZANESVILLE, O.—Bids are asked, until June 30, for 
recting an addition to the school building, and for in- 
salling a heating apparatus therein. C, O. Marshall, 
Township Clk. 

HILLSDALE, MICH.—We are informed that bids will 
be received, June 17, and the contract awarded June 20, 
for the construction of a new brick and stone court house, 
estimated to cost $45,000, The estimated cost of equipment 
is $5,000, and one or two tubular boilers will be needed 
for heating purposes. Arch., Claire Allen, Jackson, Mich. 


CHICAGO, ILL.—Bids are asked by the department of 
public works, until June 7, for completing the changes 
in the Carter H. Harrison public bath-house, at 192 
Mather St. Comr., L. E. McGann. 
PEORIA, ILL.—The following bids were received, May 

», for erecting the fiveemain buildings of the asylum for 
‘he incurable insane: Gleason & Son, Chicago, 


179,976; 
Valentine Jobst, Peoria, $212,696; Warren Roberts & Co. 
Chicago, $229,800; William M. Allen, Peoria, $239,793; 
nari¢ 


ne ee Chicago, $243,310; W. F. Hoyle, Lincoln, 


MILWAUKEE, WIS.—The masonry contract for the new 
administration building of the Mjlwaukee-Downer College, 
on Glen Ave., has been let to Patrick Dunn, of Milwaukee, 
_ d the contract for the new dormitory let to Peters & 


ruenwald, also of this city. E 
buildings, $106,000. y stimated cost of both 


weet SUPERIOR, WIS.—Harry Downs & Son, of 
nneaporis, Minn., have been awarded the general con- 
= for the erection of a 2-story brick warehouse, 40 x 
199 f., for the Eastern Minnesota Ry. Co., to cost abodt 
1° RERCROMBIE, N. DAK.—Bids 


0, for erecti are asked, until June 


ng an elevator an 
Tweto, Abercrombie, a waseboese for A. W. 
MO.—Bids are asked, until June 29, for 


wa 1 post office building, as stated in our advertis- 
we Knox Taylor, Supervising Arch., 
er. ANNAH, MO.—Bids are asked, until June 17, for 

g Rats fireproof court house, estimated to cost 
ald. Savannah” Cik., T. S. Reed; Arch., Geo. E. McDon- 


S40) 


DALLAS, TEX.—A fire in this city, May 27, destroyed 
the 2-story brick building occupied by the J. F. Barry fur- 
niture establishment and adjoining buildings, causing a re- 
ported loss of $300,000. 

EL PASO, TEX.—B. S. Cattin, Cy. Clk., writes us that 
no action will be taken with reference to preparing plans 
for a new city hall building until bonds are sold for erect- 
ing the same. Time for selling bonds has not yet been 

xed. 

WHARTON, TEX.—Bids are asked until June 13 for 
repairs to the Wharton county court house. J. G. Barbee, 
County Judge; C. A. Caughlin, Arch. 

HOLBROOK, ARIZ.—Kennedy & Grim, Flagstaff, Ariz., 
have been awarded the contract for building the new court 
house, at $12,000. 

PHOENIX, ARIZ.—Plans and specifications are asked, 
until July 20, for a new capitol building for the territory 
of Arizona, to be erected in this city. Pres., I. N. Bell. 

SAN DIEGO, CAL.—Bids are asked by the trustees of 
the State Normal School of San Diego, until June 24, for 
erecting the central portion of the proposed school build- 
ing. Pres., W. R. Guy; Archs., Hebbard & Gill, Grant 
Bldg., San Diego. 

MONTREAL, QUE.—Plans are being prepared for the 
West End Theatre Co., according to report, for a 3-story 
brick and terra cotta theatre building, 80 x 175 ft., to 
cost about $100,000. Archs., J. B. McElfatrick & Son, 
1402 Broadway, New York. 

WINNIPEG, MAN.—Bids are requested on building ma- 
terials, etc., required in the erection of a new 5-story 
building, 174 x 92 ft., to replace the old one lately de- 
stroyed by fire. Jas. H. Cadham, Builder and Contractor, 
Winnipeg. 

GLASGOW, SCOTLAND.—Designs are asked by the 
buildine committee of the Glasgow International Exhibi- 
tion, 1901, until August 15, for the exhibition buildings 

Nn all a space of about 13 acres. Total estimated 
cost, £60,000 ($300,000). H. A. Hedley, Gen. Mgr. and 
Secy., 141 Buchanan St., Glasgow. 


WATER-WORKS. 


N. Jones has petitioned the 
, ssioners to exten 
a le the mains to the Hotel 

BARRE, VT.—Reports state that the council and th 
Barre Water Co, have reached an agrement whereby the 
works will be purchased by the city. 

NORTH AMHERST, MASS.—F. P. ‘Ainsworth writes us 
that there is no prospect of anything being done at pres- 
to supply from Atkins Pond 
noted in our issue of May 5. The plan is t : 
cially for this small place. ee 

BOLIVAR, N. Y.—This place is said to have granted a 
cost about $16,000. The source of 
supply wi @ springs located about three miles di y 
B. Beadley may be addressed. ae 

CARBONDALE, PA.—The city clerk is asking for bid 
for furnishing eight new fire hydrants, accord ng A seperte. 

JOHNSTOWN, PA.—A. H. Walters, Supt. Johnstown 
Water Co. writes us that the new reservoir of about 50,000.- 
000 gallons capacity, will be located on Mill Creek, above 
the present reservoir. The work will be carried on by the 
company. 

MATAMORAS, PA.—The Matamoras Water Co. has been 
incorporated with a capital stock of $7,000 by H. O. 
Rosenkrans, A. T. Porter, W. E. Scott, Treas.; and R. G. 

orpe, Port Jervis, N. Y.; A. W. Balch, C. A. 

W. H. French, Matamoras. a 

NORWOOD, PA.—Bids are asked until June 9 for sink- 
ing an 8 or 10-in. artesian well, as stated in our advertis- 
ing columns. C. H. Bond, Clk. 

PHILADELPHIA, PA.—The select council has agreed to 
a resolution introduced by Mr. Joerger to place a filter 
apparatus in every schoo! building in the city. 

WASHINGTON, D. C.—Bids are asked by the district 
commissioners until June 13 for furnishing cast-iron 
water pipe, as stated in our advertising columns. 

FAIRMONT, W. VA.—J. Harry Meredith, Recdr.. writes 
us that the city will lay some water mains. J. M. Pricket 
Cy. Engr. ; 

PARKERSBURG, W. VA.—R. H. Thomas, Mayor. 
writes us that this city proposes to lay from 500 to 700 
ft. of 3-ft. cast-iron water pipe in the river from a 
rumping stition. It is aiso proposed to lay 14-in. pipe 
from another pumping station. 

KERSHAW, S. C.—W. F. Cook. Secy. and Treas., writes 
us that no specifications for works and light plant have 
yet been prepared; the town would like to secure the cost 
of such improvements, however. There would be needed 
a stand-pipe of about 50,000 gallons capacity, 4 or 6-in. 
mains and 10 or 12 hydrants. Population, 1,500. O. Floyd 
may be addressed. 

CROWLEY, LA.—Bids are asked, until June 7 for fur- 
nishing and constructing an extension to the works. There 
will be required 97 tons of 4 and 6-in. pipe, 8 double nozzie 
Corey hydrants, three 6-in. gate valves, 1,500 Ibs. of special 
castings, 4,000 Ibs. of pipe lead, etc. J. E. Barry, Mayor. 


GALLATIN, TENN.—An election will be held June 4 
to vote on the question of issuing $25,000 in bonds for 
works. W. L. Oldham; Mayor. 

CLEVELAND, O.—Bids are asked until June 13 for fur- 
nishing such cast-iron water pipe as may be required by 
the water department during the year. (Postponed from 
June 10) Geo. R. Warden, Dir. Pub. Wks. 

COLUMBUS, 0.—The water committee of the council is 
considering the question of extending the mains to the 
Capital University. It will require the water to be carried 
across Alum Creek. 

LANCASTER, 0.—C. D. Hilles, Secy. Bd. Managers, 
Boys’ Industrial School, writes us that plans for works and 
a@ sewerage system for the schoo’s have been adopted, and 
bids for the same will be received during the next 30 days. 

MINGO JUNCTION, 0O.—We are informed that Ezra P. 
Young, Sewickley, Pa., is the owner of the franchise re- 
cently granted for works and a light plant, noted in our 
issue of last week. Bids will probably be received up to 
about June 15. The Mingo Junction Light & Water Co. 
has been organized, 

NORWALK, O.—L. E. Chapin, Canton, 0O., is preparing 
plans for a stand-pipe for this place. 

WELLINGTON, O.—Bids are asked until June 22 for 
furnishing and constructing works, as describel in our ad- 
vertising columns. Engr., B. J. Ashley, Chicago; Clk., F. 
A. Chapman. 

WASHINGTON, IND.—It is stated that the plant of the 
Washington Water-Works Co. was sold at sheriff’s sale, 
May 24, for $10,000. It was bonded for $160,000. The pur- 
chasers were W. B. Hurd, of New York, and Theodore 
Woodbury, of Portland, Me. 


WHITING, IND.—J. G. Erdlitz, Water Clk., writes us 
that there will be only a few hundred feet of extensions to 
the water mains this year. Wm. Curtis and E. O'Hara are 
on the committee. 

DELRAY, MICH.—This place voted May 28 to issue 
$50,000 in bonds for extending the water-works of D 
troit to here for a water supply. There will be required 
about 11 miles of pipe. Dr. Clippert, Pres. Village 

CHICAGO, ILL.-Bids are asked until June 4 for team- 
ing and hauling water pipe for the term ending May 31; 
check, $1,000. L. E. McGann, Comr. Pub. Wks. 

CHICAGO, ILL.—Bids are asked until June 8 for laying 
water pipe in a number of streets. L. E. MeGann, Pres 
Bd. Local Improvements. 

EDWARDSVILLE, ILL.—M. T. Lewman & Co., Louls- 
ville, Ky., are reported to have been awarded the contract 
for building the works for the Edwardsville Water Co., 
at about $65,000. 

KEWANEE, ILL.—John C. Quade, Cy. Engr. writes us 
that the contract for furnishing 4,400 ft. of 6-in. water 
pipe, etc., will be let the latter part of this month: esti 
mated cost, $2,800, 

JUNEAU. WIS.—It is stated that D. Ahearn & 
Fond du Lac, Wis., have been awarded the contract for 
extending the works, at $2,408 

iLANESBORO, MINN.—An election will soon be held to 
vote on the question of issuing bonds for extending th: 
works. Population (189), S98. O. M. Habberstad may be 
addressed. 

MORIA, MINN.—The council has been asked to call an 
election to vote on the question of issuing bonds for works. 
A. J. Conger may be addressed. 

TWO HARBORS, MINN.—It is proposed to purchase a 
new pump for the water-works, according to reports. Supt. 
John Dwan, 

ULEN, MINN.—This place proposes to build works, ac 
cording to reports. 

WEST CONCORD, MINN.—This p'ace will sion hold an 
election to vote on the question of issuing $5,0WO in bonds 
for the proposed works 

NEODESHIA, KAN.—Bids will be opened June 7 for build- 
ing works to cost about $15,000. J. B. Gauder, A‘derman, 
writes us that estimates have been mailed to jobbers 
and manufacturers. Population, 2.200. Engr, F. H. 
Stocking. 

BERESFORD, S. DAK.—An election will be held June 6 
to vote on the question of issuing $4,400 in bonds for the 
proposed works, 

YANKTON, S. DAK.—Bids are asked 
pbuilding a 20 x 30 ft. water tank. L. M. Yeatman, Cy. Clk 

CASSELTON, N. DAK.—Bids are asked, until June 6 
for sinking an artesian well, according to reports. L. C. 
Carver, City ‘Audr. 

BETHANY, MO.—We are informed that the proposed ex- 
tension to the works will require cast-iron pipe, a filter 
ete. No contract has yet been let. The construction will 
probably be carried on by the city. The source of supply 
will be about 1,495 ft. from the pumping station. Engr, 
W. Kierstead, 58 Water-Works B'dg., Kansas City, Mo.; 
Chn. Com., J. W. Kenyon. 

KANSAS CITY, MO.—Bids are asked, until June 7 for 
furnishing from 200 to 500 tons of 6-in. cast-iron water 
pipe. and also a carlead of 4-in. pipe. as stated in our ad- 
vertising columns. R. M. Godfrey, Secy. Water Bd. 

ST. JOSEPH, MO.—The council is considering the ques 
tion of setting aside $2,500 for the use of the committee to 
investigate the question of the municipal ownership of the 
water-works. Alderman Kuehl may be addressed. 

WYNNE, ARK.—The council is reported as considering 
the question of granting franchises for works and a light 
plant. ‘Recorder Eldridge may be addressed. 

BOULDER, COLO.—The council is reported to have de 
cided to build a pumping station and lay 4-in. mains for 
furnishing a water supply from the reservoir 49 the Chau 
tauqua grounds. 

MONROVIA, CAL.—Bids are asked until June 18 for 
the purchase of $25,000 of water-works bonds, voted May 
14. We are informed that bids will also soon be asked for 
furnishing a plant to pump water from well, also for a 
duplex pump to force water through 12-in. pipe to an el» 
vation of 150 ft. Des. Engr., R. A. Sawyer, Byrne Bldg., 
Los ‘Angeles, Cal.; Cy. Clk., W. A. Walker. 

FUAGSTAFF, ARIZ.—It is stated that contracts for 
building the proposed works have been let to the American 
Asphalt Co., Los Angeles, Cal., and to Goodhue & Hinck- 
ley, at $65,000. Further information can be found in our 
issue of last week. C. H. Edwards. Town Clk. 

KENDRICK, IDAHO.—It is stated that Orchard, Wolf & 
Zimmerman have been granted a 30-year franchise for 
works. Work will begin at once. 

BERLIN, ONT.—The town is reported to have voted to 
purchase the works built in 1888 by Moffett, Hodgkins 
& Clarke, of Syracuse, N. Y. 

ROSSLAND, B. C.—Press reports state that H. 8S. Fol- 
lows, Gen. Mgr. Rossland Water & Light Co., will extend 
the works, etc. 

WINNIPEG, MAN.—Bids are asked until July 25 for 
furnishing the materials and for constructing wells and a 
pumping plant of 4,000,000 gallons capacity, as stated in 
our advertising columns. C. J. Brown, Cy. Clk. 

COOLGARDIE, WEST AUSTRALIA.—Bids are asked 
until Aug. 23 for furnishing 246 miles of 41-in. riveted 
steel pipe, 82 miles of from 26 to 20-in. welded steel 
pipe, ete., for the proposed works for this city A de- 
scription of the proposed water supply was given in En 
gineering News of Feb. 10. Form of bid, with drawings, 
specifications, etc., annexed, may be obtained on payment 
of a fee of two guineas ($10), in Europe, at the office of 
the Agent-General for Western Australia, 15 Victoria St., 
Westminster, London, S. W.; in America, at the office of 
Seward, Guthrie & Steele, 40 Wa‘l St., New York, and 
in Western Australia, at the office of the Honorable thr 
Director of Public Works, Perth. C. Y. O'Connor, Engr.- 
in-Chief, Perth, Western Australia. 


SEWERAGE. 


CONCORD, MASS.—Bids are asked until June 22 for 
constructing a system, as described in our advertising 
columns. Engr., Leonard Metcalf, 89 State St., Boston; 
Chn. Com., Wm. Wheeler. 

MARLBORO, MASS.—It is proposed to construct sewers 
in Beach St. and the Lake William district, at a cost of 
$20,000. 

SPRINGFIELD, MASS.—Bids are asked until June 14 
for constructing brick sewers, as described in our adver- 
tising columns. C. M. Slocum, Cy. Engr.; W. L. Dickin 
son, Supt. of Sts.; D. O. Gilmore, Chn. Com. 

BRISTOL, CONN.—D. J. Heffernan, Borough Clk 
writes us that this place does not expect to build any sewer 
extensions this year unless something might be ordered 
later in the year. Perhaps one sewage disposal) bed may 
be built by the town. 


Son, 


until June 20> for 
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NEW HAVEN, CONN —Bids are asked until June 6 for 
constructing sewers in a number of streets, C. W. Kelly, 
Cy. Engr. 

LANCASTER, N. Y.—Geo. Bingham, Chn. Com., writes 
us that this city is about to ask for bids for survey, maps, 
plans, etc., for the proposed system. 

LYONS, N. Y.—Lincoln Bishop, Surv., writes us that no 
work is likely to be done this year on the proposed system, 
estimates, etc., for which were prepared last year by 
Potter & Folwell, New York; estimated cost, $50,000 


NEW ROCHELLE, N. Y.—It is stated that the following 
contracts were let May 31 for building the new system of 
outlet sewers in Hudson Park, as advertised in Engineer- 
ing News: The section of 800 ft. passing under the park 
to the water line was let to Peter Sweeney, of Danbury, 
Conn., at $14,623, and the submerged pipe into Echo Bay 
to Michael J. Dady, of Brooklyn, at $47,670. The new 
sewer will discharge about 3,000 ft. from Hudson Park, 
a distance sufficient to reach the main channel of Long 
Island Sound. Work will be begun in about a week, and 
it is expected that the improvement will be completed 
within six months. 

NORTH TARRYTOWN, N. Y.—Bids are asked until 
June 16 for furnishing and constructing about four miles 
of sewers, as stated in our advertising columns. Engr., 
W. E. Crane; Clk., David Silver. 

ROCHESTER, N. Y.—Bids are asked until June 7 for 
constructing pipe sewers in two streets, etc. Chas. M. 
Beattie, Clk, Executive Bd. 

SING SING, N. Y.—Bids are asked until June 7 for ex- 
tending the Main St. trunk sewer. J. M. Terwilliger, Clk.; 
Wm, Brandreth, Pres 


ELIZABETH, N. J.—Bide are asked until June 15 for 
constructing about 5,600 ft. of 15 and 12-in. pipe sewers, 
™) manholes, 10 catchbasins, etc. N. K. Thompson, St. 
Comr. The property owners on the north side are urging 
the construction of sewers. 


RAHWAY, N. J.—Bids are asked until June 14 for con- 
structing 2,500 ft. of 12 and 8-in. pipe sewers. We are 
informed that the contract has been let and the work 
commenced on the construction of 1,700 ft. of 45 «x 30-in. 
brick and 1,700 ft. of 15-in. pipe sewers. W. E. Clark, 
Cy. Ener. 

CAMBRIDGBD SPRINGS, PA.—Bids are asked until June 
17 for furnishing and laying a pipe sewer in Main St. Geo. 
L. Wade, Clk. 

DARBY, PA.—Bids are asked until June 6 for construct- 
ing sewers in Main and 12th Sts. Engrs., Harris & Da- 
mon, 864 Main St., Darby; Chn, Com., C. BE. Drewers. 


LEBANON, PA.—Press reports state that at a meeting 
of the board of managers of the Pennsylvania Chautauqua 
at Lebanon, May 26, plans for the system to be erected 
on the Chautauqua grounds at Mount Gretna were adopted. 
They were drawn by J. H. Fuertes, 100 William St., New 
York, and include sand filtration. 

PARKERSBURG, W. VA.—R. H. Thomas, Mayor, writes 
us that it is proposed to lay about 2.000 ft. of sewers, 
specifications for which are being prepared. 


ATLANTA, GA.—It is proposed to my” ae sewers 
in several streets at a cost of about $15, a 8 
Greene, Cy. Clk. 

MACON, GA.—A. T. Holt, Macon, writes us that nothing 
definite has yet been decided in regard to the proposed 
sewers for Vineville. 


LEXINGTON, KY.—The council has granted the Eastern 
Kentucky Asyium for the Insane permission to construct 
sewers in certain streets in the vicinity of the institution. 
Mayor, J. B. Simrol.. 

COLUMBUS, 0.—John W. Alvord, The Rookery, Chicago, 
Ill, and Julian Griggs, Ch. Engr., have submitted to F. 
A. Jacobs, Dir. Pub. Works, their report on the proposed 
improvements to the system. It is recommended that a 
disposal plant to cost about $500,000 be built, and also a 
complete system on the west side with pumping station. 

GREENVILLE, O.—We are informed that this place will 
vote, June 20, on the question of building sewers; popula- 
tiin, 6,000. A. C. Robeson, Pres. Trustees; J. C. Weaver, 
Vice-Pres. Engr., John Beers. 


LANCASTER, 0.—C. D. Hilles, Secy. Trustees Boys’ In- 
dustrial School, writes us that plans for a new system and 
a sewage disposal plant, etc., have been adopted, and bids 
will be received for the work within the next 30 days. 

LOCKLAND, 0.—G. W. Davis, Mayor, writes us that 
there have been no plans prepared as yet for the proposed 
system. Engr., James Cooper, Reading, O. 

TOLEDO, O.—Bids are asked until June 18 for con- 
structing 15 to 10-in. pipe sewers in several streets. L. 
P. Harris, Cy. Clk. 

DECATUR, IND.—Bids are asked until June 7 for con- 
structing pipe sewers in two streets. J. W. Tyndal:, Cy. 
Engr. 

SOUTH BEND, IND.—Bids are asked until June 27 fo 
constructing a pipe sewer in Sample St. L. A. Hu‘l 
Cy. Clk. 


LAPEER, MICH.—Bids are asked until June 13 for con- 
structing sewers in Calhoun St. J. H. Taylor, Chn. Com. 
OWOSSO, MICH.—The council of West Owosso will be 
ready in about a week to ask for bids for constructing 
sewers. Engrs, Riggs & Sherman, The Nasby, Toledo, O. 


KEWANEE, ILL.—We are informed that the contract 
for constructing about seven miles of 18 to 8-in. pipe 
sewers will be let early in July; average cut 10 to 12 ft.; 
estimated cost, $30,000, John C. Quade, Cy. Engr. 

PONTIAC, ILL.—Bids are asked until June 13 for con- 
structing 5,240 ft. of pipe sewers, as described in our ad- 
vertising columns. D. S. Myers, Chn. Com. 


BARABOO, WIS.— Bids are asked until June 9 for con- 
structing 1,200 ft. of S-in. pipe sewer. Another 12-in. 
sewer 0) ft. long is proposed. W. G. Kirchoffer, Cy. 
Engr. 

WAUPACA, WIS.—C. J. Ellis writes us that only a 
survey has been made for the proposed system. Engr., 
G. Steinhagen, 44 Mack Block, Milwaukee, Wis. 


CEDAR RAPIDS, TA.—Bids are asked until June 10 for 
furnishing the material and for building a storm sewer in 
3d St. J. D. Blain, Recdr. 

IOWA CITY, IA.—Bids are asked until June 10 for fur- 
nishing and constructing 30 ft. of 22 x 33-in. single-ring 
1,100 ft. of 82 x 48-in. two-ring and 270 ft. of 42-in, two- 
ring brick sewer, 7 catchbasins, etc. Cy. Engr., A. J. 
Cox; Cy. Clk., W. J. Bowen. 

NEW HAMPTON, IA.—Boynton & Warriner, Cedar Rap. 
ids, Ia., are reported as preparing plans for a small sys- 
tem for this place. 


TWO HARBORS, MINN.—It is proposed to build new 
sewers in Second and Fourth Sts. 


INDEPENDENCE, KAN.—We are informed that this 
piace will build a system. John M. Walker, Cy. Ener. 

KANSAS CITY, MO.—Local papers state as follows: A 
plan to do away with the O. K. Creek sewer nuisance will 
probably be adopted by the council soon. Thisis to extend 
the intercepting sewer, which drains about two-fifths of 
the city, from the point where it at present joins Turkey 
Creek, 25th and Fairmount Aves., three-quarters of a 
mile to the bridges of the Santa Fe, the Memphis and the 
Burlington railways. It is understood if this is done the 
railways and the stockyards companies will extend the 
sewer on to the Kaw. This disposition of the O. K. Creek 
trouble will cost the city only $25,000. Alderman Beroth 
will introduce an ordinance for the work of abating this 
nuisance of long standing. 

ST. LOUIS, MO.—Bids are asked until June 10 for re- 
pairing sewers, inlets, etc., as may be directed by the 
sewer commissioner for one year from July 1. Robt. E. 
McMath, Pres. Bd. Pub. Improvements. 

SHERMAN, TEX.—It is proposed to issue $20,000 in 
bonds for extending the sewers. J. C. Edmunds, Mayor. 

SACRAMENTO, CAL.—Wm. Mullenney, Cy. Surv., has 
again been directed to prepare plans for a sewerage system. 
We are informed that the committee consists of Alder- 
men Kent, Chn., Brown and Paine; Cy. Clk., M. J. Des- 
mond. 

PALO ALTO, CAL.—We are informed that this place is 
asking for bids for constructing sewers; estimated cost, 
about $20,000. Engr., C. E. Moore, Santa Clara, Cal. 


GARBAGE DISPOSAL-STREET CLEANING 


HARTFORD, CONN.—The street board is reported as 
considering bids for removing the ashes, garbage, etc., 
of the city. Commissioner Butts may be addressed. 

BUFFALA, N. Y.—Local papers state as follows: Con- 
tracts for cleaning city streets will expire Aug. 1. The 
present contractors are John Martin & Co., Nachtrieb, 
Beyer & Meyer and Cooper & Hopkins. Their contracts 
expire on the same day and Supt. Shifferens, of the Bu- 
reau of Streets, is preparing specifications for new bids, 
which will be called for in a short time. The contracts 
in the past have been for three years, the contractors 


bidding on districts. This plan is to be continued. The | 


city pays about $120,000 a year for this work. 
POUGHKEBPSIE, N. Y.—Bids are asked until June 6 

for removing the swill and garbage from the streets for 

the six months ending Jan. 1. A. H. Vail, Cy. Cham- 


berlain. 
STREETS AND ROADS. 


BANGOR, ME.—Bids are asked until June 83 for paving 
Railroad St. Fred. S. Porter, Chn. Bd. St. Engrs. 

CAMBRIDGE, MASS.—The street committee has ordered 
brick sidewalks to be constructed in portions of 10 streets 
and the laying of edgestones in portions of 12 streets. 

HOLYOKE, MASS.—Bids are asked until June 10 for 
6,000 sq. yds, of brick paving, as stated in our advertising 
columns. M. F. Walsh, Chn. Bd. Pub. Wks. 

LOWELL, MASS.—A petition has been presented to the 
county commissioners to have the state highway commis- 
sion construct a road from Lowell to Lawrence. 

MILTON, MASS.-—-A contract has been awarded to W. 
H. Mague, West Newton, at $71,000, for widening certain 
streets. 

PITTSFIELD, MASS.—The board of public works has 
ordered the construction of concrete sidewalks in five 
streets. 

NORTH ADAMS, MASS.—The council has voted to pave 
five streets with brick and will borrow $25,000 for that 
purpose, 

LEE, MASS.—A contract has been awarded to Shute & 
Rightouyer, Hudson, N. Y., for constructing 3,800 ft, o1 
macadam road. Wm. H, Barnes, Engr. 

GRANBY, CONN.—Bids are asked unti] June 7 for con- 
structing a gravel road in East Granby. Geo. E. Bidwell, 
First Selectman. 

ROCKYHILL, CONN.—Biéds are asked until June 10 
for constructing a macadam road. Owen R. Havens, First 
Selectman. 


SOUTHINGTON, CONN.—Bids are asked until June 6 
for grading and macadamizing sections of roads. A. M. 
Lewis, First Selectman. 

CANAAN, CONN.—Bids are asked until June 8 for im- 
proving the Bennett Hill Crossing Road, in North Canaan. 
J. Van Deusen, First Selectman. 

WETHERSFIELD, CONN.—Bids are asked until June 
4 for constructing a telford road. J. G. Adams, First 
Selectman. 

WESTPORT, CONN.—Bids are asked until June 4 for 
constructing a telford road. L. P. Wakeman, First Se- 
lectman. 

EAST HAMPTON, CONN.—Bids are asked until June 6 
for grading and macadamizing in Main St. C. G. Bevin, 
First Selectman. 

EAST HADDAM. CONN.—Bids are asked until June 11 
for grading and macadamizing a section of road. Sidney 
S. Carter, First Selectman. 

KILLINGLY, CONN.—Bids are asked until June 7 for 
building a macadam road about 3,000 ft. long. O. W. 
Bowen, First Selectman, Danielson. 

NEW HAVEN, CONN.—Bids are asked until June 9 for 
macadamizing on the Litchfield turnpike at Woodbridge. 
Rolin C. Newton, First Selectman; A. B. Hill, Engr., 82 
Church St., New Haven. : 

GLENS FALLS, N. Y.—Geo. P. Slade, Cy. Engr., has 
been authorized to make plans for about 5,000 sq. yds. of 
brick paving. Wm. H. Haskell, Pres. 

NEW YORK, N. Y.—Bids are asked until June 7 for 
furnishing and delivering broken stone, screenings and 
limestone in the Borough of Bronx. James P, Keating, 
Comr. Highways, 150 Nassau St.——Bids are asked until 
June 9 for constructing walks, roadway, steps, drains, etc., 
in Riverside Park, between 79th St. and 120th St. Geo. 
C. Clausen, Comr. Parks, Arsenal Bldg., Central Park. 

PORT CHBESTER, N. Y.—The trustees have decided to 
pave Main St. and a part of Westchester Ave.; estimatea 
cost, $40,000. 

ROCHBESTER, N. Y.—Ordinances have been adopted for 
paving in the following streets: East Main St., brick, $74,- 
700, asphalt, $77,000; Parsells Ave., asphalt, $31,000, 
Pierpont Ave., asphalt, $26,000; Lynden and Yale Sts. 
asphalt paving and cement sidewalks in Yale St., $21,200; 
Post St., macadam, $7,550; Elizabeth St., Medina block, 
$3,050. Edwin A. Fisher, Cy. Engr. 

TROY, N. Y.—Bids are asked until June 7 for paving 
in North St. and Middleburg St. with brick. E. Ogden 
Ross, Secy. 

TROY, N. Y.—Bids are asked until June 3 for paving 
Adams St. with brick between River St. and Second St., 
and until June 10 for brick paving in 10th St. and Hoo- 
sick St. E. Ogden Ross, Secy. Contracting Bd. 


UTICA, N. Y.—Bids are asked unti] 
asphalt pavement in Whitesboro St. meee 
J. A, Cantwell, Cy. Clk. 

PLIZABETH. N. J.—Bids are asked 
1,700 cu. yds. of excavation, 1,616 ft. of a4 
ft. of 4-ft. flag. N. K. Thompson, st. ¢ fs 

FREEHOLD, N. J.—Bids are asked un: 
structing a road of iron ore and grave} ' " 
ship. J. D. Honce, County Clk. on 

MORRISTOWN, N. J.—Bids are asi . 
for macadamizing a portion of the Ra< oh 
Merritt B. Lum, Dir. Bd. Freeholders. eas 

ROSELLE, N. J.—Bids are asked vu: 
certain amount of street work, as 
vertising columns. Clk., G. A. Rawlins 

WASHINGTON, D. C.—Bids are asked 
improving portions of South Capitol st. | me il 
20th St., and for furnishing broken «: ‘on 
John W. Ross, Comr. se 

MONTGOMERY, ALA.—Bids are 
brick paving and constructing sidewalk<« 
from Clayton St. to Mildred St. R. H. So; a 

NASHVILLE, TENN.—Bids are asked 
brick and granite paving on the publi 
Southgate, Cy. Engr. 

LOUISVILLE, KY.—Bids are asked by +} 
lic works until June 6 for brick or a: aefee 
eight streets.—A contract has been award ; 
western Alcatraz Asphalt & Constructio) 
six squares with asphalt. se 

NEWPORT, KY.—Bids are asked until nies 
ing Sixth st. with brick from York St. :5 ) a on 
W. L. Glazier, Cy. Engr. ro 

ASHLAND, 0.—E. B. Westover, Cy. Clk . 
that petitions for paving two streets with “tees 
asphalt have been presented. F. L. Nicderh Rner 

ATHENS, 0.—Bids are asked until June 10 6+ ona... 
excavating, graveling, etc., four sections of we 
Scott, County Audr. 

CALEDONIA, 0.—The county commissi.: 
petitioned to construct a stone road. Wm 
Rinker and George Henry, County Comrs 
be addressed. 

CINCINNATI, O.—Bids are asked until 
paving Elmore St. with brick for 288 ft. 4 
field, Cy. Clk.—RBids are asked until Ju: r 
proving the Geist Road. Eugene L. Lewis | ty Audr 

CLEVELAND, O.—The question of bui'd 
road on Woodiand Ave., for a distance of { 

2,500 a mile, is being considered by the 
sioners. 

ORRVILLE, O.—Plans have been prepar y J 
Ho!l, Engr., Canton, for laying brick pavem Market 
St. Bids will soon be asked for the purchas of 1s 

GREENVILLE, 0.—J. C. Weaver informs 
city is testing two squares of broken ston: 
Beers, Cy. Engr. 


LIMA, O.—Bids are asked until June 2% ; 


Win. W 


count 


grading 

draining and paving in Wayne St. C. E. Ly: Cy. Ck 

LEDO, O.—Bids are asked until June 27 ‘or asnhat 

or brick paving in Oak St. and Madison St |. P. Ha 
ris, Cy. Clk. 

WARREN, 0O.—Bids are asked unti! June 2S for abou 
12,000 sq. yds. of brick paving on North Park Ave. ar 
High St. E. P. Dickey, Cy. Engr. 

INDIANAPOLIS, IND.—Bids are asked by the Commis 
sioners of Suilivan county, until June 28, for structing 
four miles of free gravel roads, estimated to cost SU.) 


Audr., J. R. Riggs. 

SOUTH BEND, IND.—Bids ere asked uw: June 27 
for constructing cement sidewalks, grading, «: n Du 
bail Ave., from Michigan St. to Fellows s: L. A 
Hull, Cy. Cik. 

GRAND RAPIDS, MICH.—Bids are asked til June 6 
for the purchase of $200,000 of street improvement bonds 
Frank D, Warren, Cy. Clk. 

OWOSSO, MICH.—Bids are asked until Ju 16 for cor 
structing 18.800 sq. yds. of brick or asphalt paver 
and 6,000 lin. ft. of curb, storm sewers, «t 
tised in Engineering News. Riggs & Sher 
613 The Naseby, Toledo, O. 

KEWANEE, ILL.—John C. Quade, Cy. Engr.. writes us 
that a contract will be let about the first of Ju y for 2 
000 sq. yds. of brick pavement on concré f undatior 
estimated cost, $39,000: a'so that a contract w soon bi 
let for constructing sidewalks. 

DE KALB, ILL.—Bids are asked unti! i 21 for 
7,500 sq. yds. of brick paving and 4,600 ft. of curbing. as 
described in our advertising columns. Engr. lL. 8. Mer 
sTriam; Cik., E. A. Porter. 

PANA, ILL.—We are informed that the question of 
constructing 11,000 sq. yds. of brick paving, a’ an est 
mated cost of $16,000, is being considered. Mayor Warr 
Penwell, Chn.; John Uhe and R. H. Kennedy, fd. Leva 
Improvements. 

MINNEAPOLIS, MINN.—Resolutions have been passed 
to pave portions of four streets with asphalt and four 
alleys with granite. S. B. Loye, Pres. Cow Robert 
Pratt, Mayor. 

ST. PAUL, MINN.—Bids are asked unti ine 6 for 
grading a road through Keller Marsh. |) M. Sullivar 
County Audr. 

BURLINGTON, IA.—Bids are asked until June § for 
paving a part of alley No. 4 with brick. PF et Stee 
Cy. Engr. 

IOWA CITY, IA.—Bids are asked until June 6 for fu! 
nishing about 5,025 lin. ft. of curb, 3,500 cu. yds. of grat 
ing and 11,020 sq. yds. of brick paving. \W. J. Bow"! 
Cy. Cik.; Arthur J. Cox, Cy. Engr. 

SIOUX CITY, IA.—The street commit'e: as 
mended that portions of a number of sire ts and a) 
be paved with brick. A resolution will com: belore & 
council June 14 

CARROLLTON, MO.—Wm. G. Busby, Me) 
that the city is preparing to spend about $1').\"") 08 
paving. Contracts have not been let. eS 

INDEPENDENCE, KAN.—Jno. M. Wa‘k 
writes us that six blocks of brick paving 1 be cot 
structed. 

INDEPENDENCE, MO.—H. H. Pendleton, Cy. Bast 
informs us that the council has passed a 
paxe the square with asphalt, an area of sa 
The contract will be let about July 1 ae 

WHARTON, TEX.—Bids are asked unti: 
grading a road ¢rom Wharton to Half Moon Lake. 
Barbee, County Judge. aes 

HOUSTON, TEX.—W. A. Polk, County 
pleted plans for the Harrisburg shell road 
veying for three other roads for which contracts W! 
be let. 
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blic 
COLO.—Bids are asked b: the board of pu 
etl a for furnishing the material and, re 
works url's’ “streets for this year. N. Wood, Pres. 
pairing certain 
warded to 
; ANGELES —A contract has been a 
for grading, graveling and curb- 
for a distance of two miles. 
ONT.—Chas. H. Rust, Cy. Engr.. - 
of 10,000 Massillon blocks and 
brick, according to reports, 


MANUFACTURING PLANTS. 


LTON — umber mills of F. W. Titcomb 
27, causing a loss of about 
no insurance. 

ON, MASS.—The harness factory of Hughs & 


. troved by fire, May 27, causing a loss of about 
os CONN.—The plant of the F. R. G.lles 
nape of minerals, and located at Waterford, in this 
a uaged by fire, May 29, causing a loss of about 
Mer, Wim, W. Gillespie. 
spook LYN, N. Y.—It is reported that the Market Re- 
Dock and G St., will erect a 


building in 
br iro nd terra cotta cold storage 
new brick, $75,000. _Mgr., W. J. Seaton; Arch., W. 


Tubby, 81 Fulton St., New York. 

epwark. N. L—A fire in this city, May 25, destroye 
factory of F. A. Schaeffer on Bergen 
reported loss of $50,000. 


PERTH A , N. J.—It is reported that Lewison 
have just bought 75 acres of land 
|. R. Watson Estate, near this town, and that 
) establish here a copper refinery. The company 
ut present has a refinery at Centre Falls, near Providence, 


‘eLEY. ALA.—Press reports state that negotiations 
juded for the building of a million dollar 
at City, six miles from Birmingham. 
vter, Pres. Tennessee Coal, Iron & R. R. Co., is 


Boilers have already been purchased. om 

STOUGHTON, WIS.—The Stoughton Wagon Co.'s plan 
a eo May 25, causing a reported loss of $50,000; 
fully insured. 

BEATRICE, NEB.—We are informed that the Dempster 
Mill Mfg. Co., of Beatrice, manufacturers of windmills, 
wheat drills, ete., expects to erect several 2 and 3-story 
brick buildings, with wood and steel construction work, 
eevyators, ete., and to have a total frontage of 1,000 e8.. 
with a depth of 50 ft. A steam heating plant will be in- 
stalled, also two 60-HP. engines and other machinery. 
Bids were asked for the buildings until May 25, but it is 
not expected to award the contract until June 15. Esti- 
mated cost, $69,000. Arch., George O. Berlinghof, of 
Beatrice. 

sioUX CITY, IA—The Wilhelm Greisser Engineering 
Co.. 90 Schiller Bldg., Chicago, Ill., informs us that it 
is now receiving bids on the equipment for the new brew- 
ing plant which it is to build in this city for the Sioux 
City Brewing Co., at an estimated cost of $250,000 for the 
buildings and $100,000 for the equipment. There will be 
installed several Corliss engines, tubular boilers, an elec- 
tric light plant capable of supplying 150 lights, and sev- 
eral machinery freight elevators and conveyors. 


GAS PLANTS. 


CANASTOTA, N. Y.—This ype has appropriated $3,000 
for the sinking of a gas well. : 

PATCHOGUE (L. L.), N. Y¥.—Reports state that the 
Cranford Water Co., Brooklyn, John J. Bartlett, Repre- 
sentative, Greenport, has purchased land from the Patch- 
ogue Electric Light Co. for the erection of a gas plant. 

RUTHERFORD, N. J.—A proposition has been presented 
to the council by the Passaic Lighting Co. to construct 
gas mains in East Rutherford, according to reports. 

SOUTH ORANGE, N. J.—A contract has been awarded 
to the Newark Gas Co. by the village trustees for supply- 
ing gas for one year. 

EAST LIVERPOOL, O.—The Alum Cliff Gas Co. is con- 
tracting for the laying of a pipe line to connect with the 
Bridgewater mains; estimated cost, $15,000 

CHICAGO, ILL.—It is reported that the Universal Gas 
Co, will construct a 5,000,000-cu. ft. gas holder. 

NEW COMPANIES.—Electric Gas Regulator Co., San 
Francisco, Cal.; $30,000; C. T. Ryland, W. E. H. Will- 
iams, A. P. Seilor, S. C. Denson, W. C. Mahoney. 

Suffolk Gas & Electric Light Co., Islip (L. I.), N. Y.; 
$20,000; to operate in Islip and Babylon; Charles F. 
‘treet, Hunter Wykes, William B. Hord, New York. 

lifton Electrolytic Gas Co., Clifton, N. J.; $10,000, with 
$1 +44 paid in; Jean P. Genthen, Theodore N. Price, George 
wCKNart 

Alum Cliff Gas Co., East Liverpool, 0.; J. R, Warner, 
Pres.; S$. J. Cripps, Vice-Pres,; C. C. Ferguson, Secy.; 
John Mountford, Treas.; 8. J. Crawford, J. S. Wilson, 
ig a d, W. A. Hill, Dr. J. W. Gardner, T. F. Manley, 
iiiams, 

Los Angeles Gas Co., Los Angeles, Cal.; $1,000,000; W. 
pena? A. C. Bilicke, T, 8. C. Lowe, Thad. Lowe, E. W. 
Creed Oj] Co., Wheeling, W. Va.; $200,000, with $100,000 
paid in: to operate for oil and gas; O. D. Bleakley, Frank- 
lin, Pa.; H. S. Grayson, Pittsburg, Pa.; A. J. Mercer, 

| J. W. Lee, M. C. Rodgers, Pittsburg, Pa. 
r Petroleum Oil Co., Corsicana, Tex.; $20,000: 
Ere  der'son, J. W. Broad, S. J. Hammen, Paris; R. K. 
“Twin, J. H. Miller, Osce Goodwin, Waxahachie. 


MISCELLANEOUS CONTRACTS. 


_ TELEPHONE LINE.—Lynaville, Tenn.—The board of 
‘ Sioners has granted a franchise to the American 
phone & Telegraph Co. 
TELEPHONE FRANCHISE.—Jamestown, N. Dak.—The 
Ton a8 granted a franchise to the North Western 
©o., Minneapolis, Minn. 
TEI NONE LINE.—Chattanooga, Tenn.—It is stated 
council will grant a new telephone franchise to 
opie — « Co. An entirely new system will be put in. 
VORK.—8t. Joseph, Mo.—An. artificial lake, 
fer Tvatory, etc., will be constructed this summer 


may he sutra of Krug Park. Superintendent Rue 


TELEPHONE WORK.—Massillon, O.—The Central Union 
Bell Telephone Co., V. D. Green, Asst. Supt.; H. Krum, 
Ch. Engr., will make a number of improvements to its 
system in this place. 

DREDGING.—Providence, R. 1I.—Bids are asked until 
June 2 for dredging in the Providence River and harbor. 
Joseph D. Grinnell, Chn.; D. F. Hayden, Clk, Harbor Com. ; 
J. H, Shedd, Cy. Engr. 

TOW BOATS.—St. Louis, Mo.—Bids are asked until June 
24 for furnishing the services of five tow boats for dredg- 
ing operations. Capt. H. E. Waterman, U. 8S. Enegr., 
Mississippi River Comn., 2732 Pine St. 

MORTAR CARRIAGES.—Washington, D. C.—Bids are 
asked by the war department until June 8 for furnishing 
about 95 spring return carriages for 12-in. mortars. Brig.- 
Gen. D. W. Flagler, Ch. of Ordnance. 

DREDGING.—Southampton, N. Y.—Bids are asked until 
June 8 for dredging the canal between Shinnecock and 
Great South Bay, as stated in our advertising columns. 
Geo, W. Aldridge, Supt. Pub. Wks., Albany. 

TELEPHONE LINE.—Camden, 0.—The College Corner 
& Camden Telephone Co. has been incorporated to con- 
struct a line between Camden and College Corner, a dis- 
tance of about 15 miles, according to reports. 

BREAKWATER AND PIERS.—Goderich, Ont.—Reports 
state that new bids will be asked by the provincial gov- 
ernment for constructing a breakwater and repairing the 
piers, to cost about $75,000, according to reports. 

TELEPHONE SYSTEM.—Mankato, Minn.—An ordinance 
is being considered by the council authorizing the grant. 
ing of a franchise to Lorin Craig, Pres. of the Mankato 
Citizens’ Telephone Co., to operate a telephone system. 


PAVING.—Hartford, Conn.—We are informed that th« 
following bids were received May 25 for granite block pav 
ing, as advertised in Engineering News; Geo. Nevers, Clk. 
Bd. St, Comrs.: 

Granite block, Asphalt, 
Bidder. a sq. yd a sq. yd 
John Hanna's Sons, New Britain...... $3.76 
Fred. T. Ley & Co., Springfield, Mass 3.80 
Hartford (Conn.) Paving & Const'n Co. 3.00 
Rooth Bros. & Hurricane Isle G. Co ; 3.0 
E. R. Patteson, Hartford, Conn....... 3 


Jas. Grant & Co., New York........ , aan 

August Fiege, Waterbury, Conn, .... 3.65 vy? 

Connecticut Concrete Co., New Haven. 3.51 265 

Chas. W. Blakeslee & Son, New Haven{ 3.21 2.70 
3.11 


SIDEWALKS.—Vailsburg, N. J.—Wiiliam Billington,C!k 
informs us that the following bids were received May 18 fur 
constructing artificial stone sidewalks, as .dvertised in Eu 
gineering News, and the contract awarded Wm. H. Turrel 

Sidewalks, xcav., 

Bidder. asqft. acu.yd 

Chas, L. Pitts, 17 Division St., New York.$0.15% $35 
Wilson-Baillie Mfg. Co., 9th St., Brooklyn. .17! 5 
John Kenny, Jr., 120 Broadway, N. Y..... .12% 32 
Frank Batsch, Newark, N. J. .......... .18 af 
W. Turrell, 22 Clinton St.,Newark,N.J.  .1414 

BRIDGE SUPERSTRUCTURE.—Chicago, I1l.—The fol 
lowing bids were received May 18 by the board of trustees 
of the Sanitary District for erecting a superstructure for 
the Kedzie Ave. bridge over the Main Channel on Section 
N, as advertised in Engineering News; the King Bridg: 
Co. also bid $28.00 for oak under the extra lumber head; 
Jas. Reddick, Clk.: 


Bids Received at Chicago, Ill., May 18, for Erecting a Superstructure for the Kedzie Ave. Bridge. 


Bidder. 


Carnegie Steel Co., Pittsburg, Pa. ..........ccccccccecs 
Pittsburg Bridge Co., Pittsburg, Pa. 
Cc. L. Strobel, Chicago, Ill. 


TELEPHONE CONDUITS.—Seattle, Wash.—The Sunset 
Telephone & Telegraph Co. proposes to construct a sys- 
tem of conduits in the four principal streets of the city 
and will erect a new office building on 3d Ave.; these im- 
provements will cost about $80,000. 

EMBANKMENT AND ROCK BEXCAVATION.—Lemont, 
Ill.—Bids are asked until July 20 for constructing a rail- 
way embankment and removing rock from the main chan- 
nel, as stated in our advertising columns. James Reddick, 
Clk. Bd. Trustees Sanitary Dist., Chicago. 

LEVEE WORK.—New Orleans, La.—Bids are asked un- 
til June 16 for constructing about 1,366,500 cu. yds. of 
earthwork at the Fourth Mississippi Levee District, and 
not June 9, as stated last week. Capt. Geo. McC. Derby, 
U. S. Engr., 3232 Prytania St., New Orleans. 

TELEPHONE SYSTEM.—Fort Collins, Colo.—The Colo- 
rado Telephone Co. is making arrangements to construct 
a line 25 miles long from this place to Livermore. The 
pole line will cost about $1,200. J. H. Swan, Livermore, 
Edward Burgess, Denver, may be ad- 

ressed, 


CONTRACT PRICES. 


BRIDGE SUBSTRUCTURE.—Chicago, Ill.—The drainage 
board received the following bids May 18 for supplying and 
erecting the substructure for the A., T. & S. Fe Ry. Co.'s 
bridge across the main channel on Section 8, as advertised 
in Engineering News: 


s 

sg 

eS @. = 

Bidder. 

so gen Gh, 

Sea. o. 

se as 

= 
McArthur Bros, Co.* .......... $0.50 $5.50 $12.00 $7,255 
Sackley & Co., Chicago..... - 100 4.43 15.15 8383 
A. T. Young & Co., Chicago - 1.20 5.00 14.95 8599 
Sackley & Peterson, Chicago... 1.00 4.43 1615 8,799 
Ft.Madison & Appanoose Stn Co. 1.00 5.00 16.00 8.949 
Griffiths & McDermott, Chicago 1.45 6.95 14.49 9241 


*And Winston & Co., Chicago. 

BRIDGE SUPERSTRUCTURE.—Chicago, Ill.—The drain- 
age trustees received the following bids May 18 for supply- 
ing and erecting the superstructure for the A., T. & S. Fe 
Ry. Co.’s bridge, across the main channel, as adver.ised 
in Engineering News: 


Extra 

Super- | Extras, price in cts., a lb.— , lumber, 
structure, Med. cr Steel lron Phosphr. a 1,000 
lump sum. softst’l. cast’gs, cast’gs. bronze. ft. 
$21,315 2.9 4.7 2.9 21 $23.00 
22,087 y 6.0 4.5 20 33.00 
22,100 5.15 4.15 25 
22,200 6.3 2.8 33 28.00 
22,860 3.25 5.0 3.0 30 25.00 
24,360 2.75 4.5 30 2% 80.00 
26,900 3.0 6.0 44 25 20.00 


ASPHALT PAVING.—Camden, N. J.—We are informed 
that the following bids were received May 2% for asphatt 
paving, as advertised in Engineering News; the Alcatraz 
Co. bid on one street, with long haul, $1.445, with balance 
as given below; Ward & Co. one street, no cobbles to crush 
$1.69; Pennsylvania Co., one street, no cobbles to crush, 
$1.66; the bids include removing present paving, excavat 
ing; crushing pavement: 6-in. natural concrete foundation; 
l-in. binder asphalt, 2-in. top asphalt with 10-year guar 
antee; the streets are nearly all paved with cobbles or in 
ferior blocks which are to be crushed for concrete; contract 
will probably be awarded June 2; Cy. Engr., L. EB. Farn- 
ham: 


© or! Os 
bo 
& 
cA S 
Items. 
Fo 
av 
< 
Sheet asphalt .............$1.55 $1.80 $1.39 
Granite blocks ............ 1.81 2.50 1.9 
Circular curb, 6-ft. radius 1.2: 1.50 1.25 
Protection curb ......... .41 90 37 
24-in. granite crossing foot .S% 80 
4x20-in. granite curb......  .30 
412-in. bluestone gutter... .14 
Restg curb & repr 2-ft. wik .08 40 10 
Resetting gutters ......... | AV2 
Concrete in place.......... 2.30 450 
Extra earth excavation.... .25 20 


*Representing Columbia Construction Co, of New York. 
BRICK PAVING.—Fulton, N. Y.—We are informed that 
the following bids were received May 27, for 800 sq. yds 
of brick paving, and 300 ft. of curbing; the award to be 
made June 23; O. C. Breed, Cy. Engr: 
1. 2. 3. 4, Total 
T. H. Marvin, Fulton, N. Y.$1.97 $0.64 $0.40 $18.00 $1,782 
A. S. Webb, Syracuse, N. Y. 2.04 oo 25 5.00 1,780 
Edw. Quirk, Fulton, N. Y. 3.00 1.25 (88 25.00 2801 
J. Hendricks, Oswego, N.Y. 2.40 SO 35 10.00 2.15% 
1. Is for 800 sq. yds. paving complete with concrete foun- 
dation; 2. 250 lin. ft. curb complete with foundation and 
drain; 3. 71 lin. ft. curb reset; 4. Crosswalk reset. 


Bids Received at Chicago, Ill., May 18, for Superstructure of the A., T & S. Fe Ry. Co.'s Bridge. 


Bidder. 


Carnegie Steel Co., Ltd., Pittsburg, Pa. 
C. L. Strobel, Chicago, Ill 


Chicago Bridge & Iron Works, Chicago, Ill. ........... 
Edge Moor Bridge Works, Wilmington, Del 


REPAIRING MATERIALS.—Baltimore, Md.—The fo:low- 
ing bids were received May 12, for furnishing materials for 
general purposes, repairing, etc., as may be required dur- 
ing the year; all bidders of Baltimore: Sand—R. C. 
Mitchell & Sons, 56% cts. a cu. yd.; Gibson & Shipley, 85 
cts.; M. F. Leonard, 70 cts.; . G. Duhurst, 60 cts.; D. 
A. Leonard, 71 cts.; Geo. W. Howser, 55 cts.; Lumber 
(Georgia pine)—W. D. Gill & Son, $18.95 a 1,000 ft.; (North 
Caroline lumber) $10.50, awarded contract. The follow- 
ing bids were also received for furnishing gutterstones, 
ete.: 

Cobble- ,—Curbstones—, Gutter- Flag- 
Bidder. stone, 4%-in., 5-in., stones, stones 
perches. lin. ft. lin. ft. lin. ft. =m 

$ $0.26 


Schwind Quarry Co...$1.71 $0.50 0.60 .28 
D, A. Leonard...... 1.72 
I, H. Peddicord...... 1.72 A8 58 .25 -28 
J. H, Atkinson ...... 1.80 -245 
Jno, T. Curley & Co. 1.75 45 55 .24 1) 
-H, T. Campbell...... 1.65 
Albert Weber ...... 54 67 
J. Merrick Horn. tee 65 65 .30 


Xtras, lb. 


Super- Medium Counter 

struc- or Steel Iron Phosphr. weight 
ture, lump soft steel, castings, castings, bronze, castings, 

sum. ets. cts. cts. cta, cts. 

$76,185 2.55 6.0 4.5 20 15 
81,350 3.5 6.3 2.8 33 1.2 
81,387 3.05 5.5 3.9 30 1.5 
83,577 2.9 4.7 2.9 21 1.3 
88,200 3.0 4.5 2.0 25 1.25 
89,500 3.15 6.35 2.25 15 1.55 
91,800 3.0 6.0 4.0 2 1 


SEWER MATERIALS.—Baltimore, Md.—The following 
bids were received May 11 for furnishing materials for a 
sewer in Brice Alley; L. F. Lewis, Cy. Comr.: Stone for 
haunching, 4,100 cu. yds.—Albert Weber, $1.60 a cu. yd. 
(accepted); J. H. Atkinson, $2.00; D. A. Leonard, $2.19; 
John T. Curley & Co., $2.2 Schwind Quarry Co., $2.50: 
I. H. Peddicord, $2.30. Brick (hand made), 195,000—Jas. R. 
Busey & Son, $6.45 a 1,000 (accepted); Smith & Schwartz 
Brick Co., $6.75; Pitcher & Creager Brick Co., $6.50; 
Druid Brick Co., $8.48. Brick (machine-made) 455,(00~- 
Busey & Son, $5.95 a 1,000 (accepted); Pitcher & Creager, 
$6.00; Druid Brick Co., $7.48. Vitrified brick, 81,000—Mon- 
tello Brick & Clay Co., Reading Pa., $17.50 a 1,000; Igaac 
S. Filbert, $17.48 (accepted); B. Wallis & Co., $18.00. Sand 
2,000 cu. yds.—Wallis & Co., $1.00 a cu. yd.; F. G. Duhurst, 
64 cts. (accepted); Wm. F. Leonard, 70 cts.; Gibson & 
Shipley, 85 cts.; Michael McGovern, 64 cts. Cement, 4,500 
bbis., Natural, Cumberland and Potomac—Nationa! Build 
ing Supply Co., $1.181%4 a bbl.; Cumberland hydraulic-- 
Wallis & Co., $1.10; Hoffman cement—Wallis & Co., $1.15: 
Union cement—Geo. M, Hay, $1.04; Domestic Portland 
cement, 300 bblis., Atlas—National Building Supply Co., 


} 
” 4 days, and that the plant will be the largest steel W isconsin Bridge Co., Milwaukee, Wi fe 
Pittsburg. Toledo Bridge Co., Toledo, O. .... 
: , ‘LAND, TENN.—W. 8. Milne, manufacturer of Edge Moor Bridge Works, Wilmington, Del. ............ 
veland, writes us that he desires to purchase 
" I team pipes, shafting and pulleys and a 200- 
= Detroit Bridge & Iron Works, Detroit, Mich. ............ 
King Bridge Co., Cleveland, O. 
Ee American Bridge Works, Chicago, Ill. ...... oe 
| 
| 
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$2.26; W. Wirt Clarke & Sons, $2.35; Scepter cement—Na- 
tional Building Supply Co., $2.20; Giant cement—G. M. 
Hay, $2.28; Faltec cement—Maryland Cement Co., $2.05, 
and $1.46 for Patapseco; Foreign Portiand cement, Porta— 
National Building Supply Co., $2.40 and $2.35 for Kaiser; 
Hemmoor cement--Clarke & Sons, $2.60. 


GIRDER BRIDGE, ETC.—Syracuse, N. Y.—We are in- 
formed that the following bids were received May 23 for 
constructing a steel girder bridge over Onondaga Creek at 
West Water St.; contract awarded Kenny & Kenny; R. R. 
Stuart, Cy. Engr.: 


a d Bids Received at Syracuse, N. Y. 


Bidder. 
St 
2a 
n 
Kenny & Kenny, New York, N. Y............. $3,550.00 
Stone & Thurston, New York, N. Y. ......... 4,760.00 
Hilton Bridge Co., Albany, N. Y. ............ 3,875.00 
Groton Bridge & Mfg. Co., Groton, N. Y....... 3,575.00 
Raphael X, Basford, Canton, O............... 3,800.00 
Owego Bridge Co., Owego, N. Y............... 3,456.00 
Chas. F. Taylor & Co., Syracuse, N. Y. ...... 3,932.50 


Berlin Iron Bridge Co., East Berlin, Conn..... 3,492.00 
The Youngstown Bridge Co., Youngstown, O. 3,483.00 
Pittsburg Bridge Co., Pittsburg, Pa, .......... 4,216.00 


STEEL FORGINGS.—Washington, D, C.—It is stated that 
the Bethlehem Iron Co. and the Midvale Steel Co. submitted 
the only bids for furnishing two sets of steel forgings for 
8-in. guns, each bidding 23 cts. a Ib. The Bethiehem 
company promised to furnish the forgings in from 40 to 
65 days, and the Midvale company in from 50 to 70 days. 


BRICK PAVING.—Meridian, Miss.—It is reported that C. — 


H. Budd, of St, Louis, Mo., has been awarded the contract 
for 10,000 sq. yds. of brick paving, at $1.80 a sq. yd. 

WATER DEPARTMENT SUPPLIES.—Harrisburg, Pa.— 
It is stated that the following contracts were let last week 
for annual supply of water-works materials: Water Pipe— 
M. J. Drummond & Co., New York, at from $15.90 to $16.65 
a ton; Valves—Kensselaer Mfg. Co., Troy, N. Y., from 
$7.20 to $440; Fire Hydrants—Eddy Valve Co., Waterford, 
N. Y., at $25.50 a hydrant; Ferrules—H. Mueller Mfg. Co., 
Decatur, Lil, $6.98 to $16.28; Iron and Brass Castings— 
W. O. Hickok Mfg. Co., Harrisburg, 1% cts. a Ib. 

STONE ABUTMENTS.—Syracuse, N, Y.—R. R. Stuart, 
Cy. Engr., informs us that the following bids were received 
May 23 for constructing two stone abutments at Onondaga 
Creek and West Water St.; the bid of John Crabtree was 
accepted; all are local bidders except Stone & Thurston, 
of New York: 


Bids Received at Syracuse, N. Y., May 


IRON— 
Pig Iron: 
— Se No. 1, $11.00 to $11.50; No. 2, $10.75 to 
Chicago, No. 1, $11.50 to $12.00; No. 2, $11.00 to $11 5». 
Pittsburg, No. 1, $10.40 to $10.50; No. 2, $9.90 to 
$10.00. 
Bar Iron: 
New York, common, 1.08 cts. to 1.15 cts.; refined, 
1.15 cts. to 1.20 cts. 
Chicago, common, 1.05 cts. to 1.15 cts.; refined, 1.10 
cts. to 1.20 cts. 


, May 23, for Steel Girder Bridge. 
3 Ska s ss > 
$1.90 $1.55 $0.50 $0.08 $0.60 $0.60 $25.00 $4999 
2.40 1.80 1 2 -60 1.00 29.00 6,446 
2.15 2.10 80 10 65 1.00 40.00 5,689 
2.10 2.20 31 -82 1.00 38.00 5,466 
2 25 1.95 20 10 .75 1.00 35.00 5,568 
2.05 2.05 15 .70 1.00 25.00 5.217 
210 2.25 15 80 1.00 40.00 5,838 
2.2 2.10 30 15 75 1.00 40.00 5,355 
2.10 2.12 25 .20 1.00 30.00 5,314 
2.35 1.65 -20 .06 65 30.00 5,830 
Sheets: 


American, per Ib., 4 cts. to cts. 
Russia, per Ib., 10% cts. to 1 cts. 


Piling, Eastern spruce, 35 to 40 ft., 40% . 
butts, 4% cts. 4% cts. 
Spruce, special cargoes, per M, to $17.50. 
Yellow pine, random cargoes, $14.50 to $17.00. 
North Carolina pine, $2.25 to $2.40 advance over Nor- 
folk rates. 
regon pine, per M, $15.50 to $17.50. 
Redwood, per M, $17.00 to sio.bo. 
wood tank stock, up to 10 ft., $21.00 to $24.00. 
GENERAL MATERIALS— 
Lead, New York, 4.75 cts. to 3.80 cts. 
Nails, Pittsburg, 1.40 cts. 
Solder, per Ib., 9 cts. to 11% cts. 
Spelter, per lb., 4.00 cts. to 4.30 cts. 
Copper, ingots, 11.50 cts, to 12.00 cts. 
Granite, rough, New York, cu. ft., 40 cts. to 50 cts, 


23, for Constructing Two Stone Abutments. 


Chas. Stone A. Martin Chas, 

Van & Kdwd. John 
Quantities. Hook- Henry Thurs- Wagnen Sul- Taylor 8. Crab- 
ay. Ryan, ton. & Co. livan. & Co, Candee, tree. 
Removing old bridge ..........++-- $25.00 $50.00 $50.00 $100.00 $15.00 
Bailing and draining 500.00 550.00 300.00 300.00 800.00 498.00 $5000 300.00 
Sarth excavation ...... 1,700 cu. yds. 40 .30 .B3 30 35 47 "35 
Excavating old masonry 1.00 -50 .60 1.00 "50 
Embankment .......... 30 .20 20 10 "33 25 "30 
Bridge seats and coping 18 “ “ 25.00 875 14.00 10.00 1600 1600 1800 10.00 

Masonry: 
Abutmts & wing walls 460 “ “ 6.00 5.00 6.20 6.75 7.00 6. 25 
3.00 1.00 “50 1.00 1.00 1.00 3.00 
Hemlock timber ....... 10M. ft... 20.00 15.00 600 15.00 15.00 1700 1600 
Wrought iron 05 25 .05 .06 05 06 
Spikes and nails ...... 200 “.... -03 02 .05 03 "05 03 
Taking up old sidewlks. 260 sq. ft... -O4 10 05 05 
24-in. pipe sewer....... 14 lin. ft.. 1.00 1.00 1.00 -80 5 1.30 "0 - 
10-in. pipe sewer ...... — -50 .60 -40 .20 40 "35 
C.-i, reevrs and hoppers 2Zeach... 10.00 8.00 15.00 6.00 4.00 10.00 10.00 12°00 
$5,505 $4,604 $5,432 $5,016 $5,863 $5,732 $5,563 $4,395 


SEWERS.—Scranton, Pa.—The following bids were re- 
ceived May 26 for constructing sewers in Section B, fifth 
sewer district: Approximate estimate, $24,868; length, 10,- 
880 lin. ft. of 8, 10, 12, 15, 18, 20, 24 and 27-in. pipe; aver- 
age depth, 10.5 ft. The price a lin, ft. includes the con- 
struction of 53 manholes, 20 basins, and 304 house con- 
nections (about 5,100 ft.); Flanagan & O’Hora, Scranton, 
$1.78 a ft. complete; extra side basins, $80; extra corner 
basins, $90; extra manholes, $40. V.H. O'Hara, Scranton, 
$1.69 a ft. complete; extra basins, $80; extra manholes, $30. 
Donohoe & O’Boyle, Scranton, $1.93 a ft. complete. Jos. P. 
Phillips, Cy. Engr. 


ENGINEERING MATERIAL PRICES. 


TRACK MATERIALS— 

New York—Angle bars, 1.05 cts. to 1.10 cts.; spikes, 1.40 
cts. to 1.50 cts.; track bolts, hexagonal, 1.80 cts, to 
1.85 cts.; square, 1.60 cts. to 1.75 cts. 

Chicago—Angle bars, 1.15 cts. to 1.25 cts.; spikes, 1.50 cts. 
to 1.60 cts.; track bolts, hexagonal, 1.90 cts. to 2.00 cts.; 
square, 1.80 to 1.90 cts. 

RAILS, STEEL— 

New York, new, $18.00 to $19.00; old iron, $11.0) to 
$11-50; old steel $9.00. 

Chicago, new, $20.00 to $22.50; old iron, $12.00 to $12.25; 
steel, $10.50 to $11.00. 

Pittsburg, new, $18.00 to $19.00; old iron, $12.50; steel, 
$10.50. 

STRUCTURAL STEEL— 

New York—Beams, 1.30 cts. to 1.35 cts.; channels, 1.30 
cts. to 1.35 cts.; tees, 1.35 cts. to 1.40 cts.; angles, 1.15 
cts. to 1.20 cts.; plates, 1.20 cts. to 1.30 cts.; rivets, 
iron, 2.25 cts. to 2.50 cts.; steel, 1.75 cts, to 1.85 cts.; 
universal mil] plates, 1.15 cts. to 1.20 cts.; tank, 1.25 
ets. to 1,30 cts.; shell, 1.25 cts. to 1.30 cts.; flange, 1.60 
cts, to 1.75 cts.; firebox, 2.25 cts. to 2.50 cts. 

Chicago—Beams, 1.30 cts. to 1.45 cts.; channels, 1.30 cts. 
to 1.45 cts.; tees, 1.35 cts. to 1.40 cts.; angles, 1.20 cts. 
to 1.25 cts.; universal mill plates, 1.25 cts. to 1.30 cts.; 
tank, 1.15 cts. to 1.20 cts.; shell, 1.45 cts. to 1.55 cts.; 
flange, 1.20 cts. to 1.40 cts.; firebox, 1.85 cts. to 5.00 
cts. 

Pittsburg—Beams, 1.15 cts. to 1.25 cts.; channels, 1.15 
cts. to 1.25 cts.; tees, 1.15 cts. to 1.20 cts.; angles, 
1.00 ct. to 1.15 cts.; universal mill plates, 1.05 cts. 
to 1.15 cts.; tank, 1.05 to 1.10 cts.; shell, 1.15 cts. 
flange, 1.10 cts, to 1.20 cts.; firebox, 1.50 cts. to 2.75 
cte. 

MERCHANT STEEL— 
Machinery, per Ib., 1.60 cts. to 1.65 cts. 
Cast, best in small lots, per Ib., 5.50 cts. to 7 cts. 
Sheet, per Ib., 8.5 cts, ms 


Limestone, New York, cu. ft., 70 cts. to 80 \ 

Ohio freestone, New York, cu. ft., 8 cts. to 90 cts. 

Slate, Penn. block, per square, 00 to = 
cts. to 6 cts. 


Lime, common state, per bbl., 70 cts. 


INDUSTRIAL NOTES. 


THE 0. H. JEWELL FILTER CO. has r 
offices from 73 and 75 Jackso 
Quincy Bt. Chisum. n St. to 40 and 42 West 
THE WILLIAM CRAMP & SONS SHIP & EN 
BUILDING WORKS, Philadelphia, is reported to ‘enya 
tracts amounting to $15,000,000 from the Russian govern- 
ment for the construction of 12 warships. This is said to 
be the largest foreign contract for war purposes ever se- 
- attieship, one first-class cri - 
user, and 10 torpedo 
THE BALDWIN LOCOMOTIVE WORKS 
is reported to have received orders for 77 tere rag mel 
the Trans-Siberian & Chinese Bastern R. R., through the 
Russo-Chinese Bank, as agents for,the Russian Govern- 
ment. Of this order 50 will be 70-ton consolidation freight 
gy remainder will be six- 
ocomotives, we ng 86, i. 
THE BERLIN IRON BRIDGE CO., East Berlin, Conn 
erecting the steel work of a two-story power ie ie 
ft. square, for the Bryant Electric Co., Bridgeport, Conn. 
The building is of brick and a steel framework, skeleton 
type. The floor is supported on heavy girders and columns, 
which carry steel joists supporting corrugated iron arches 
and a concrete floor. The roof has clear span trusses and 
corrugated iron covering, lined with patent anti-condensa- 
tion roof lining. 


THE Q. & C. CO.,Chicago,reports a large order fo 
brake-slack adjusters from New York.for abipment 
way in Peru. These goods are much used abroad as well as 
in the United States, where they are now in use on 32 d:f- 
ferent roads. The company has also made shipment of one 
of its largest power sawing machines, No. XXXXX. to 
Sheffield, England. The machine carries a 36-in. blade and 
is used for cutting risers and gates off steel castings.— In 
order to meet the large demands made by increasing trade, 
the company is preparing to add additional facilities to its 
works at Chicago Heights, enlarging its plant with the 
addition of a wing. 

THE KOKEN IRON WORKS, St. Louis, Mo., has added 
a building 100 x 150 ft. to its plant during the past year, 
and has equipped the same for making all classes of 
heavy railway and general bridge work. The machinery 
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is operated by electricity, including 4 Poe & 
traveling crane, which passes out of the | oo gE 
doors and on trestles to the railway track. 
same crane to serve the shop and also t eng 


product and unload the raw material. 
an area of six acres. The annuaj output 
tons. The company has recently comy 
building at 715 Locust St., to be know: 
Bldg. It is a modern fireproof buildine 
24x 100 ft. The city office is located in th. > 
the matin office and works at Manchest, r 
Aves. Among large buildings erected », 
the Liggett & Myers tobacco factories a: - 
St. Louis. Contracts for several bridges 4; 
THE WESTINGHOUSE ELECTRIC & \ 
burg, Pa., through its London representat\, 
a 135-K-W. single-phase separately-ex: 
belted to a Westinghouse engine, for the \\. 
Co., Malaga, Spain.——The company rec nt\, 
Fries Mfg. Co., Salem, N. C., with six Ty; 
motors, and a number of lightning arresi; 
transformers, etc., to be used for operating 
chinery, and for driving a city pumping ~ 
mill, machine shop, iron foundry, ete.——7), 
Dennison Mfg. Co., South Framingham, \ 
run by electric apparatus of Westinghouse n 
complete system of are and incandescent | 
in operation. The generating plant, which 
200-K-W. dynamo, running at 100 revolu:i 
one 100-K-W. dynamo of the same speed. a: ; 
dynamo running at 300 revolutions, are ‘a|| 
type. Also 17 slow-speed Westinghouse mu: ae 1 
of from 5 to 50 HP. are used for driving s 
chinery.——The company is installing for :) ors 
Co., Berlin, N. H., two 100-K-W. 400-volt 
equipment of Type C induction motors, for driving sjars. 
and grist mills, machine shops and for ligh e slot 
The extreme distance of any motor from the generates, 
not exceed 350 ft. Another electrically equ 
mill supplied by the company is that of 
Lumber Co., Bath, Me.——The Atlas Tack (\ 
Mass., has adopted electricity for shop power 
440-volt Westinghouse three-phase generator } 
ternations, has been installed, with nine Type | | Sess 
the operation of three large tack mills, ex: 
radius of 1,500 ft. about the power plant. T) tl atior 
of this apparatus will enable the purchasers It dowr 
two steam plants, to cut out considerable sha’ ’ 
increase the efficiency of the entire plant. ”) or 30 
additional motors and a 1,00@-light dynamo are to be ip 
stalled in a short time. 


r 


ARTESIAN WELL. 
NORWOOD, DELAWARE Co., 
Sealed proposalg will be received by the Con 
mittee on Water Supply for the Borough of Nor- 
wood, Pa., up to 6 o’clock p. m., June ‘ith 
1898, for sinking an eight or ten-inch Ariesian 
Well. 
For further particulars, call upon or address 
Mr. J. S. MeMurtrie, Chairman of Committe: 
between 10 a, m. and 12 noon, at No j25 
North Ninth St., Philadelphia, Pa., or after 1 
p. m., at Norwood. The right is reserved to 
reject any or all bids. 
CHAS. H. BOND 
Clerk of Committee. q 
May 3ist, 1898. 22-1t a 


LAYING PAVING BRICK. 
HOLYOKE, Mass. 

Sealed proposals will be received by the un a 
dersigned until 7 o’clock p. m., Friday, Jun j 
10, 1898, for laying six thousand (6,00)) square 
yards, more or less, of vitrified paving brick 3 
upon Appleton Street, Holyoke, Mass., accord a 
ing to specifications, which may be obtained at 
the office of the undersigned, Room No. 2, 
City Hall. 

A certified check for two hundred ($2) Ba 
dollars, drawn payable to the order of the City y 
of Holyoke, Mass., must accompany a!! bids 1 
compliance with Section 51 of ‘‘An Act to R a 
vise the Charter of the City of Holyoke. ; “ 

Bids to be marked ‘Proposals for Paving 
and addressed to the Chairman of the Board of s 
THE BOARD OF PUBLIC WORKS, a 

MICHAEL F. WALSH, Chairman a 
OSCAR C. FERRY, Asst. Clerk. 
Holyoke, Mass., May 27, 1898. 22-1t 


SEWERS. 
City ENGINEER’S OFFICE, 
SPRINGFIELD, Mass., May 31, 
Sealed proposals, endorsed ‘‘Proposal for 
Sewers,”” will be received at the above offie 
until Tuesday, June 14th, 1898, 12 o'clock m., 
for the construction of brick sewers .1 Ban- 


croft and Chestnut streets, and the extens.on i 
of Douglas Street. Approximate quanti ies are - 
as follows: 

Bancroft and Chestnut Streets. 4 
1,353 lineal feet of 3 ft. 4 ins, x 5-ft. brick E 


sewer, egg-shaped. 
406.5 lineal feet of 3 ft. 2 ins. x 4 fi. ‘hin. y 
brick sewer, egg-shaped. 


Douglas Street Extension. 
422 lineal feet of circular brick sewer, 4 ft. 
6 ins. diameter. 
440 lineal feet of circular brick sewer, + ‘t 
diameter. 

Plans may be seen, specifications, form of 
proposal and other information may be ob- 
tained at the City Engineer's office. 

The right is reserved to reject any ©! all 


bids. 
Per order of the Committee on Sewers and 4 
DWIGHT 0. GILMORE, 
CHAS. E. BROWN, 5 

HOMER D. PACKARD, 


Committee on Sewers and Drains. 4 

WM. DICKINSON, 

CHAS. M. SLOCUM, Supt. of Streets. 
City Engineer, 22-2t 
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New York: 
Hemlock timber, 20 ft. and under, per M, $12.00 to 
i 
4, 
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“De ‘bus’ from the Standpoint of the Consult- 
Simple Rule for Determining the 
Maximum Bending Moment from Concentrated 
Loads (illustrated). 


THE MAXIM AERIAL TORPEDO is the invention of 
Mr. Hudson Maxim, brother of the gun inventor, Hiram 
Maxim. The Maxim Powder & Torpedo Co., of New York, 
i oessor to the Zalinski Dynamite Gun Co., is seeking to 
induce the government to adopt the aerial torpedo gun for 
coast defence, and also to spend $500,000 on a torpedo 
ruiser. The new apptiance is not described, other than 
that cordite is to be used in expelling a torpedo, which 
will carry 1,000 Ibs. of compressed gun cotton, or picric 
acid, to a distance of ‘‘nine miles.”” This half-ton torpedo 
would have a destructive effect over an area of more than 
200) ft. square. It is also claimed that a one-ton shell can 
be thrown five miles. 


> 


WAR BALLOONS are to be used in the Cuban cam- 
paign, and three are ready for service and a fourth is 
being made. The war-balloon train will be under the 
ommand of Major Joseph E. Maxfield, of the Signal 
Corps at Tampa. The outfit will include apparatus for 
making gas and compressing air to 100 atmospheres, ca- 
bles for anchorage, etc. It is suggested that by their use 
explosives may be dropped upon Cervera’s ships in San- 
tiago harbor; but observation will be their chief practical 
purpose. 


> 


THE HOLLAND SUBMARINE BOATBUILDER, Mr. J. 
J. Holiand, seems to have faith in his craft sufficient to 
propose to the government to attempt the job of explod- 
ing the mines in the entrance to Santiago harbor, by 
firing submarine torpedoes from the ‘‘Holland,’’ and then 
to proceed against the Spanish ships. 


THE CHILIAN CRUISER “O’HIGGINS,” which our 
government, and Spain as well, attempted to purchase, 
has had her trial trips. She was launched in 1897, and 
has the following dimensions: Length, 412 ft.; beam, 
62 ft. 9 ins.; mean draft, 22 ft.; displacement on this 
draft, 8,500 tons; coal capacity, 700 tons; engines, 16,000- 
I. HP.; speed for 24 hours, over 19 knots. The mean of 
six runs, with full power, over the measured mile, with 
and against the tide, was 21.7 knots. Her armament in- 
cludes three 8-in., ten 6-in. and two 4.7-in. guns, all pro- 
tected by 6-in. and 5-in. armor, and the secondary battery 
contains ten 12-pdrs. and ten 6-pdrs., protected by shields. 
She has five torpedo tubes, two of them submerged. The 
“O'Higgins” has a 7 to 5-in. water line Harveyized steel 
armor belt 7 ft. deep, covering two-thirds of her length, 
and a complete protective deck from 1% to 2 ins. thick. 


THE U. 8. PROTECTED CRUISER “COLUMBIA” col- 
lided with and sank the English tramp steamer “‘Foscolia,”’ 
of 1,556 gross tonnage, on the evening of May 28, off New 
York harbor. The steamer was first seen, on port bow, 
not more than 150 yds. distant. The ‘‘Columbia’’ was 
forced ahead at full speed, but the bow of the ‘‘Foscolia”’ 
caught the forward sponson on the ‘“‘Columbia’s” quarter, 
and the stem of the English vessel was broken off and 
remained in the side of the American ship. On the 
“Columbia” a hole was made extending below the water- 
ine and from 2 to 8 ft. wide, about 40 ft. from the stern. 
ollision quarters were sounded and the water-tight com- 


partments were closed almost before the collision oc- 
curred. The 2% to 4-in. steel protective deck doubt- 
less saved the ‘“‘Columbia”’ from serious injury; as it is, a 
part of the sponson was demolished, the gun in the 
sponson was injured in its mechanism and some frames 
and plates badly damaged. She came to the Brooklyn yard 
at once for repairs and is now in the dry-dock. The ‘‘Co- 
lumbia’’ has a displacement of 7,375 tons, and from her 
speed of 22.8 knots she was especially useful at this time 
as a scout boat. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Alabama Great Southern R. R., at 
Graysville, Tenn., on May 27. A light northbound engine 
collided with a southbound passenger train. Four of the 
five men composing the crew of the northbound engine 
were instantly killed, the fifth receiving serious injuries. 
One of the engines blew up but no passengers were in- 
jured. The accident is said to have resulted from the 
light engine running without orders. 


TWO MORE POWDER MILLS WERE BLOWN UP, one 
at Hammond, Ind., on May 21, resulting in the death of 
one person and the injury of two, the other at Hazard- 


ville, Conn., in which one man was killed. The former is 
attributed to Spanish spies. 


> 


THE STEAMSHIP “PRESQUE ISLE,” launched by the 
Cleveland Shipbuilding Co., at Lorain, on May 25, has the 
following dimensions: Length over all, 426 ft.; keel 
length, 406 ft.; beam, 50 ft.; depth, 28 ft.; carrying ca- 
pacity on 14-ft. draft, 6,000 tons; cost, $260,000. The 
boat has a steel tank top and a 5%-ft. water bottom, ex- 
tending from collision bulkhead to engine room bulkhead 
and divided into three compartments. She will have 
quadruple expansion engines and two Babcock & Wilcox 
water tube boilers. The boat is built for the Presque Isle 
Transportation Co. 


THE NEW GRAVING DOCK of the Clyde Navigation 
Trust, at Glasgow, has the foi!lowing general dimensions, 
according to ‘“‘The Engineer,’’ of London: 

Length of floor, inside of caissén to head of — ft. 


Width at bottom 
Width at top . 
Width of outer entrance, top and bottom 
Width of inner entrance, top and bottom 
Depth on sill, outer entrance 


As compared with other large English docks the following 
dimensions are given: 


Depth 
Length Width of on sill, 
on floor. entrance. high water. 
ft. f ft. 
750 87% 2914 
Belfast (Alexandria) ........ 825 80 25% 
Birkenhead, No. 2........... 750 85 
Portsmouth, No. 15......... 550 oF 33% 


The Glasgow dock is divided by a pair of steel gates into 
two divisions of 460 and 420 ft., respectively. The purpose 
is to reduce the volume of filling and pumping out, as the 
outer division takes the average vessel using the dock. 


> 


THE PROPOSED NEW CHARTER FOR THE CITY OF 
San Francisco, abstracted and commented on in our last 
issue, is reported as having been adopted by a majority 
of about 2,000 at the election on May 26. The state legis- 
lature of 1899 must yet pass upon the charter. 


> 


CROPS ON THE SEWAGE FILTER BEDS AT AL- 
toona, Pa., are to be raised this year by Mr. M. V. 
Ormer, who is to pay $100 for the privilege of cultivating 
an area of 56.8 acres. The rainy weather has delayed the 
work. The crops wi:l include oats, corn, potatoes, cab- 
bages, onions and peas. Three bids were received for this 
privilege, two men offering $100 and one offering $3 per 
acre, or $170. The contract was awarded to the latter, 
but he failed to furnish the required bond of $500, so the 
award was made to Mr. Ormer. A record of the dosing 
of these beds during the last five months of 1897 shows 
that on the average each of the 36 beds received sewage 
for 308 hours, which disappeared in 110 hours after the 
flow was stopped. Some of the beds were not used the 
whole of the time, the average time in use being 129 
days, during 19 of which the beds were wet (sewage 
being applied or not having disappeared), leaving 110 
days on which the beds were dry. The exact amount of 
sewage treated is not known, but is estimated at 60 gal- 
lone per day for 13,000 people, or 780,000 galions. The 
total area of the beds, including embankments, is 64.469 
acres, an average of 1,791 acres per bed. The level area 
adapted ‘to cultivation is, as given above, 56.8 acres. We 
are indebted to Mr. Harvey Linton, M. Am. Soc. C. E., 
City Engineer of Altoona, for the above information. 


OYSTERS AS A MEANS OF CONVEYING TYPHOID 
fever have again come to the front, this time in England. 
According to “The Surveyor,”’ Dr. G. S. Buchanan has 
made a report to the Local Government Board in which 
he traces 26 cases of typhoid fever, in six sanitary dis- 
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tricts of Essex and Suffolk, to the use of oysters exposed 
to sewage from the outfall sewers of Brightlingsea. 

DOUBLE INTERMITTENT FILTRATION THROUGH 
coke breeze, preceded by the passage of the sewage 
through screens of fine mesh, has been recommended for 
the sewage of Columbus, O., by Mr. John W. Aivord, M. 
Am. Soc. C. E., Consulting Engineer of Chicago, in col- 
laboration with Mr. Julian Griggs, City Engineer of Co- 
lumbus. A total filtering area of 36 acres is proposed, di- 
vided equally between beds of fine and coarse grain, each 
bed to have an area of one acre. The estimated cost of 
the purification plant, including land, is $508,600, of which 
about $330,000 is for the filter beds. The estimated amount 
of sewage to be treated is 15,000,000 gallons ordinarily, 
with 20,000,000 galions as a maximum. The operating ex- 
penses, interest and depreciation, together with the cost 
of pumping, are estimated as amounting to $36,975 a year, 
of which $25,000 is for labor and material at the beds. 
It is suggested that two beds be constructed and care- 
fully studied for one season under the direction of a com- 
petent chemist before proceeding further. The report of 
the above engineers also includes recommendations for 
improvements to the general sewerage system and the 
construction of a pumping plant, made necessary if the 
sewage is to be purified. The setimated cost of this work 
is $418,028. 


THE PORT ARTHUR SHIP CANAL has been visited 
by a committee from Galveston, Texas, and this com- 
mittee reports as fellows: The ship canal is completed 
to a 16-ft. depth for 3% miles, out of the total 7 miles. 
When the whole is completed to this depth the dredges 
will then cut down to the 24-ft. level. Three dredges are 


at work and they expect to finish the 16-ft. cut by Oct. 
1 next. 


> 


THE LAKE CHAMPLAIN AND ST. LAWRENCE 
ship canal was incorporated in the Ontario Parliament on 
May 26. This company, with $6,000,000 capital, proposes 
to build a canal from Montreal to Lake Champlain, on a 
,oute endorsed by the deep waterways commission. The 
government is empowered to take over the enterprise at 
any time, on 30 days’ notice. Among the incorporators 
are J. Wesley Allison and Charles F. Burgh, of New York, 
and Hon. Smith W. Weed, of Plattsburg, N. Y. 


> 


THE INTERNATIONAL CONGRESS ON NAVIGATION 
will hold its seventh meeting at Brussels, July 25 to July 
30, inclusive, 1898. Business will be conducted under 
separate sections, as before, and these sections are: Canal- 
ized rivers, inland canals, tidal rivers and ship canals, 
seaports, tolls. Excursions are proposed to Bruges, Heyst 
and Ostend, to Antwerp and to Liege. Reports will be made 
under all the sections by individuals appointed at the last 
Congress. Any one interested in the purposes of this meet- 
ing can attend, either as a delegate or in a private capac- 
ity, by forwarding the annual subscription of 25 francs 
($5.00) to Mr. Dufourny, General Secretary, 38 Rue de 
Louvain, Brusse:s, Belgium. This subscription entitles 
him to copies of the valuable annual reports issued, in 
English, French or German, as desired. 


> 


THE NEW EAST RIVER BRIDGE, after work had been 
interrupted for some time, owing to the failure to provide 
necessary funds, now has a prospect of obtaining the 
needed appropriation. Since the new administration has 
been convinced that the city of New York is not in debt 
about $20,000,000, but really has a credit of $10,000.00 
to her debt-creating power, some of this money is prom- 
ised to the Bridge Commission. The amount wanted is 
about $4,000,000. 


> 


THE PROPOSED IRON BRIDGE OVER THE AMU- 
Daria River, on the Central Asian Railway, would rep.ace 
a wooden bridge built when the Trans-Caspian Railway 
was built. The site is about 130 miles northeast of 
Merv. As the river overflows its banks the new bridge 
would be 13,887 ft., or almost three miles long, and 72 
ft. above the normal water level, to keep clear of the 
drift coming down. The estimated total cost of the bridge 
is $2,500,000, and a Russian firm has secured the con- 
tract for the metal work. The bridge will probably be 
commenced this summer. 


IMPROVEMENT OF THE DANUBE is to be continued 
by the European Commission of the Danube as follows: 
A 5-mile cut, 400 ft. wide and 20 ft. deep, is to convert 
the Sulina branch of the river into an almost straight 
waterway of 35 mi-es in length, from the Port of Sulina 
to the Tultcha branch of the main river. In 1856 the 
Sulina mouth was only 9 ft. deep; in 1862 this depth was 
increased to 17% ft. by means of jetties; and in 1876 
to 20% ft. The ,resent depth of 24 ft. ts maintained by 
dredging. This Comniissicn was created in 1856, as an 
outcome of the Treaty of Paris, to regulate the maritime 
portion of the Lower Danube, 100 miles in length, and at 
that time the Sulina branch was 46 miles long, crooked, 
filled with shoals and in places not more than 9 ft. deep. 
The annua! oversea trade to the Danube only amounted to 
450,000 tons in 1856; while in 1896 it was 1,800,000 tons. 
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2.26; W. Wirt Clarke & Sons, $2.35; Scepter cement—Na- 
tional Building Supply Co., $2.20; Giant cement—G. ° 
Hay, $2.28; Faltec cement—Maryland Cement Co., $2.05, 
and $1.46 for Patapseco; Foreign Portland cement, Porta— 
National Building Supply Co., $2.40 and $2.35 for Kaiser; 
Hemmoor cement—Clarke & Sons, $2.60. 


GIRDER BRIDGE, ETC.—Syracuse, N. Y.—We are in- 
formed that the following bids were received May 23 for 
constructing a stee] girder bridge over Onondaga Creek at 
West Water St.; contract awarded Kenny & Kenny; R. R. 
Stuart, Cy. Engr.: 


Pig Iron: 
wo ie No. 1, $11.00 to $11.50; No. 2, $10.75 to 
Chicago, No. 1, $11.50 to $12.00; No, 2, $11.00 to $115). 
Poo” No. 1, $10.40 to $10.50; No. 2, $9.90 to 


New York, common, 1.08 cts. to 1.15 cts.; refined, 
1.15 cts. to 1.20 cts. 

Chicago, common, 1.05 cts. to 1.15 cts.; refined, 1.10 
cts. to 1.20 cts. 


Ss , Bids Received at Syracuse, N. Y., May 23, for Steel Girder Bridge. 
= 
2.5 2 = og 
gs 288 seg see $8 38 ges 3 
Kenny & Kenny, New York, N. Y............. $3.550.00 $1.90 $1.55 
Stone & Thurston, New York, N. Y. ......... 4,760.00 2.40 
Hilton Bridge Co., Albany, N. 3875.00 2.15 210. ‘30 10 40.00 «5689 
Groton Bridge & Mfg. Co., Groton, N. Y....... 3.57500 210 220 ‘31 20 «(82 «1.00 38.00 5.466 
Raphael X, Basford, Canton, O............... 3,800.00 2.25 1.95 .20 10 ‘75 «1.00 35.00 5568 
Owego Bridge Co., Owego, N. 3458.00 205 205 (25 15 ‘70 1500 25:00 S217 
Chas. F. Taylor & Co., Syracuse, N. Y. ...... 3,982.50 2.10 2.25 r ‘15 ‘80 1.00 40.00 5,838 
Berlin Iron Bridge Co., East Berlin, Conn..... 3492.00 225 210 ‘30 [15 “75 100 4000 81353 
The Youngstown Bridge Co., Youngstown, O. 3,483.00 2.10 2.12 -25 : 
Pittsburg Bridge Co., Pittsburg, Pa........... 4216.00 235 1.65 oe" 
STEEL FORGINGS.—Washington, D. C.—It is stated that Sheets: 
the Bethlehem Iron Co. and the Midvale Steel Co. submitted American, Ib 
the only bids for furnishing two sets of steel forgings for Russia, per Ib., 1 
8-in. guns, each bidding 23 cts. a Ib. The Bethlehem LUMBER— . 
company promised to furnish the forgings in from 40 to New York: 
65 days, and the Midvale company in from 50 to 70 days. _ Hemlock timber 
BRICK PAVING.—Meridian, Miss.—It is reported that C. 50. 4 
H. Budd, of St. Louis, Mo., has been awarded the contract Piling, Bastern : 
for 10,000 sq. yds. of brick paving, at $1.80 a sq. yd. butts, 4% ets. 
WATER DEPARTMENT SUPPLIES.—Harrisburg, Pa.— Spruce, ci 
It is stated that the following contracts were let last week Yellow pine, ran 
for annual supply of water-works materials: Water Pipe— North 4 
M. J. Drummond & Co., New York, at from $15.90 to $16.65 folk r 
a ton; Valves—Rensselaer Mfg. Co., Troy, N. Y., from San Franciseo: 
$7.20 to $440; Fire Hydrants—Eddy Valve Co., Waterford, Oregon pine, per 


N. Y., at $25.50 a hydrant; Ferrules—H. Mueller Mfg. Co., 
Decatur, Lll., $6.08 to $16.28; Iron and Brass Castings— 
W. O, Hickok Mfg. Co., Harrisburg, 1% cts. a Ib. 

STONE ABUTMENTS.—Syracuse, N, Y.—R. R. Stuart, 
Cy. Engr., informs us that the following bids were received 
May 23 for constructing two stone abutments at Onondaga 
Creek and West Water St.; the bid of John Crabtree was 
accepted; all are local bidders except Stone & Thurston, 
of New York: 


Chas. 
Quantities. Hook- Henry 
way. Ryan, 
Removing old bridge ........ $25.00 
Bailing and draining .......... eovccce 500.00 550.00 
Earth excavation ...... 1,700 cu. yds. 
Excavating old masonry 0 1.00 
tmbankment .......... -20 
Bridge seats and coping eno 25.00 8.75 
Masonry: 
Abutmts & wing walls boned 6.00 5.00 
Loose stone ............ 1.5 3.00 
Hemlock timber ....... 10M. ft... 20.00 15.00 
Wrought iron ......... SO ibs..... 05 
Spikes and nails ...... 02 
Taking up old sidewlks. 260 sq. ft... .038 04 
24-in. pipe sewer....... 14 lin. ft.. 1.00 1.00 
10-in. pipe sewer ...... d 
C.-i, reevrs and hoppers 2Zeach... 10.00 8.00 


Redwood, per 

Redwood 

GENERAL MATER 
Lead, New York, 
Nails, Pittsburg, 
Solder, per Ib., 
Spelter, per Ib., 
Copper, ingots, 1 
Granite, rough, | 


50 
50 
4.00 
6.20 
4.50 
1.00 
6.00 15.00 
05 -06 
-05 
-60 -40 
15.00 6.00 


$5,432 $5,016 ‘$5, 86s 


SEWERS.—Scranton, Pa.—The following bids were re- 
ceived May 26 for constructing sewers in Section B, fifth 
sewer district: Approximate estimate, $24,868; length, 10,- 
880 lin. ft. of 8, 10, 12, 15, 18 20, 24 and 27-in. pipe; aver- 
age depth, 10.5 ft. The price a lin, ft. includes the con- 
struction of 53 manholes, 20 basins, ard 304 house con- 
nections (about 5,100 ft.); Flanagan & O’Hora, Scranton, 
$1.78 a ft. complete; extra side basins, $80; extra corner 
basins, $90; extra manholes, $40. V.H. O'Hara, Scranton, 
$1.69 a ft. complete; extra basins, $80; extra manholes, $30. 
Donohoe & O’Boyle, Scranton, $1.93 a ft. complete. Jos. P. 
Phillips, Cy. Engr. 


ENGINEERING MATERIAL PRICES. 


TRACK MATERIALS— 

New York—Angle bars, 1.05 cts. to 1.10 cts.; spikes, 1.40 
cts. to 1.50 cts.; track bolts, hexagonal, 1.80 cts, to 
1.85 cts.; square, 1.60 cts. to 1.75 cts. 

Chicago—Angle bars, 1.15 cts. to 1.25 cts.; spikes, 1.50 cts, 
to 1.60 cts.; track bolts, hexagonal, 1.90 cts. to 2.00 cts.; 
square, 1.80 to 1.90 cts. 

RAILS, STEEL— 

New York, new, $18.00 to $19.00; old iron, $11.0) to 
$11-50; old steel $9.00. 

Chicago, new, $20.00 to $22.50; old iron, $12.00 to $12.25; 
steel, $10.50 to $11.00. 

Pittsburg, new, $18.00 to $19.00; old iron, $12.50; steel, 
$10.50. 

STRUCTURAL STEEL— 

New York—Beams, 1.30 cts. to 1.35 cts.; channels, 1.30 
cts. to 1.35 cts.; tees, 1.35 cts. to 1.40 cts.; angles, 1.15 
ets. to 1.20 cts.; plates, 1.20 cts. to 1.30 cts.; rivets, 
iron, 2.25 cts. to 2.50 cts.; steel, 1.75 cts, to 1.85 cts.; 
universal mill plates, 1.15 cts. to 1.20 cts.; tank, 1.25 
ets. to 1,30 cts.; shell, 1.25 cts. to 1.30 cts.; flange, 1.60 
cts, to 1.75 cts.; firebox, 2.25 cts. to 2.50 cts. 

Chicago—Beams, 1.30 cts. to 1.45 cts.; channels, 1.30 cts. 
to 1.45 cts.; tees, 1.35 cts. to 1.40 cts.; angles, 1.20 cts. 
to 1.25 cts.; universal mill plates, 1.25 cts. to 1.30 cts.; 
tank, 1.15 cts. to 1.20 cts.; shell, 1.45 cts. to 1.55 cts.; 
flange, 1.20 cts. to 1.40 cts.; firebox, 1.85 cts. to 5.00 
cts. 

Pittsburg—Beams, 1.15 cts. to 1.25 cts.; channels, 1.15 
cts. to 1.25 cts.; tees, 1.15 cts. to 1.20 cts.; angles, 
1.00 ct. to 1.15 cts.; universal mill plates, 1.05 cts. 
to 1.15 cts.; tank, 1.05 to 1.10 cts.; shell, 1.15 cts. 
flange, 1.10 cts. to 1.20 cts.; firebox, 1.50 cts. to 2.75 
cts. 

MERCHANT STEEL— 
Machinery, per Ib., 1.60 cts. to 1.65 cts. 
Cast, best in small lots, per Ib., 5.50 cts. to 7 cts. 
Sheet, per Ib., 8.5 cts, 


Limestone, New York, cu. ft., 70 cts 80 

Ohio freestone, New York, cu. ft., 8 by to 90 ote 
Slate, Penn. block, per square, $4.00 to 00. 
White lead, American, per Ib., cts. to oy ; 
Lime, common state, per bbl., 70 cts. 


INDUSTRIAL NOTES. 


THE 0. H. JEWELL FILTER CO. ha 
offices from 73 and 75 Jackso: 
Quincy St., Chicago. West 
THE WILLIAM CRAMP & SONS SHIP ‘GIN 
BUILDING WORKS, Philadelphia, is reported 
tracts amounting to $15,000,000 from the Russian govern- 
ment for the construction of 12 warships. This is said to 
be the largest foreign contract for war purposes ever se- 
~ eship, one first-c 
ass criuser, and 10 torpedo- 
THE BALDWIN LOCOMOTIVE WORKS. Ph: 
is reported to have received orders for 77 Ba 
the Trans-Siberian & Chinese Bastern R. R., through the 
Russo-Chinese Bank, as agents forthe Russian Govern- 
ment. Of this order 50 will be 70-ton consolidation freight 
locomotives with tenders and the remainder will be six- 
coupled tank locomotives, weighing 86,000 Ibs each, all 
of the Vauclain compound type. : ‘ 
THE BERLIN IRON BRIDGE CO., East Berlin 
erecting the steel work of a two-story power ee is 
ft. square, for the Bryant Electric Co., Bridgeport, Conn. 
The building is of brick and a steel framework, skeleton 
type. The floor is supported on heavy girders and columns, 
which carry steel joists supporting corrugated iron arches 
anda me floor. a has clear span trusses and 
corrugated iron covering, lined with ~ - 
patent anti-condensa 


THE Q. & C. CO.,Chicago,reports a large order fo 
brake-slack adjusters from New York.for abipasent 
way in Peru. These goods are much used abroad as well as 
in the United States, where they are now in use on 32 af- 
ferent roads. The company has also made shipment of one 
of its largest power sawing machines, No. XXXXX.. to 
Sheffield, England. The machine carries a 36-in. blade and 
is used for cutting risers and gates off steel castings.—In 
order to meet the large demands made by increasing trade, 
the company is preparing to add additional facilities to its 
works at Chicago Heights, enlarging its plant with the 
addition of a wing. 

THE KOKEN IRON WORKS, St. Louis, Mo., has add 
a building 100 x 150 ft. to its plant during the past ay 
and has equipped the same for making all classes of 
heavy railway and general bridge work. The machinery 


is operated by electricit includi f 
traveling crane, which passes tine 
doors and on trestles to the railway tra. 
same crane to serve the shop and aiso :., 
product and unload the raw mat« rial. 1 
an area of six acres. The annual output 
tons. The company has recently com: 
building at 715 Locust St., to be know 
Bldg. It is a modern fireproof buildin= 
24 x 100 ft. The city office is located in +: 
the matin office and works at Manchest:; 
Aves. Among large buildings erected } 
the Liggett & Myers tobacco factories ay. . 
St. Louis. Contracts for several bridges a: 
THE WESTINGHOUSE ELECTRIC & 
burg, Pa., through its London representatiy 
a 135-K-W. single-phase separately-ex: 
belted to a Westinghouse engine, for the \\. 
Co., Malaga, Spain.—The company 
Fries Mfg. Co., Salem, N. C., with six Ty; 
motors, and a number of lightning arres::; 
transformers, etc., to be used for operating 
chinery, and for driving a city pumping «: 
mill, machine shop, iron foundry, ete.——T),, 
Dennison Mfg. Co., South Framingham, Ma 


of th 


run by electric apparatus of Westinghouse Pri 
complete system of arc and incandescent |. = to A 
in operation. The generating plant, which cot es alse 


200-K-W, dynamo, running at 100 revol 
one 100-K-W. dynamo of the same speed, and 0. 20-K.w 


Ther wie 
ton, 
$50.00 $5000 § 
‘20 
14. 10.00 
6.75 
4.00 
: 50 


City Hall. 
A certified check for two hundred ($200) 
dollars, drawn payable to the order of the City 
of Holyoke, Mass., must accompany al! bids .n 
compliance with Section 51 of ‘‘An Act to Ri 
vise the Charter of the City of Holyoke.” | 
Bids to be marked ‘‘Proposals for Paving 
and addressed to the Chairman of the Board of 
Public Works. 
THE BOARD OF PUBLIC WORKS, 
MICHAEL F. WALSH, Chairman. 
OSCAR C. FERRY, Asst. Clerk. 
’ Holyoke, Mass., May 27, 1898. 22-1t 


SEWERS. 
City ENGINEER’S OFFICE, 
SPRINGFIELD, Mass., May 31, 150.) 
Sealed proposals, endorsed ‘‘Proposal for 
Sewers,”’ will be received at the above office 
until Tuesday, June 14th, 1898, 12 o'clock m., 
for the construction of brick sewers .1 Ban- 
croft and Chestnut streets, and the extens.ou 
of Douglas Street. Approximate quanti ies are 
as follows: 
Bancroft and Chestnut Streets. 
1,358 lineal feet of 3 ft. 4 ins, x 5-ft. brick 
sewer, egg-shaped. 


406.5 lineal feet of 3 ft. 2 ins. x 4 ft. ‘in. 
brick sewer, egg-shaped. 


Douglas Street Extension. 
422 lineal feet of circular brick sewer, 4 ft. 
6 ins. diameter. : 
440 lineal feet of circular brick sewer, + {. 
diameter. 

Plans may be seen, specifications, form of 
proposal and other information may ob- 
tained at the City Engineer’s office. 

The right is reserved to reject any 0! all 
bids, 

Per order of the Committee on Sewers and 
Drains. 


DWIGHT 0. GILMOKE, 
CHAS. E. BROWN, 
HOMER D. PACKARD, 
Committee on Sewers and Drains. 
WM. L. DICKINSON, 
CHAS. M. SLOCUM, Supt. of Streets. 
City Engineer, 22-2t 


=18t8 Of one 
Utions a minute, 
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Bids Received at Syracuse, N. Y., May 23, for Constr 
Stone A. 
i 
| 
4 
| 
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partments were closed almost before the collision oc- 
curred. The 2% to 4-in. steel protective deck doubt- 
less saved the “Columbia” from serious injury; as it is, a 
part of the sponson was demolished, the gun in the 
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J. Holiand, 
ing the mines in the entrance to Santiago harbor, by 
firing submarine torpedoes from the ‘‘Holland,’’ and then 
to proceed against the Spanish ships. 


THE CHILIAN CRUISER “O’HIGGINS,”” which our 
government, and Spain as well, attempted to purchase, 
has had her trial trips. She was launched in 1897, and 
has the following dimensions: Length, 412 ft.; beam, 
62 ft. 9 ins.; mean draft, 22 ft.; displacement on this 
draft, 8,500 tons; coal capacity, 700 tons; engines, 16,000- 
I. HP.; speed for 24 hours, over 19 knots. The mean of 
six runs, with full power, over the measured mile, with 
and against the tide, was 21.7 knots. Her armament in- 
cludes three 8-in., ten 6-in. and two 4.7-in. guns, all pro- 
tected by 6-in. and 5-in. armor, and the secondary battery 
contains ten 12-pdrs. and ten 6-pdrs., protected by shields. 
She has five torpedo tubes, two of them submerged. The 
O'Higgins’ has a 7 to 5-in. water line Harveyized steel 
armor belt 7 ft. deep, covering two-thirds of her length, 
and a complete protective deck from 1% to 2 ins. thick. 


a 


THE U. S. PROTECTED CRUISER ‘“‘COLUMBIA”’ col- 
lided with and sank the English tramp steamer ‘‘Foscolia,”’ 
of 1,536 gross tonnage, on the evening of May 28, off New 
York harbor. The steamer was first seen, on port bow, 
not more than 150 yds. distant. The ‘‘Columbia’’ was 
forced ahead at full speed, but the bow of the ‘‘Foscolia’”’ 
caught the forward sponson on the ‘‘Columbia’s” quarter, 
and the stem of the Englsh vessel was broken off and 
remained in the side of the American ship. On the 
“Columbia” a hole was made extending below the water- 
ine and from 2 to 8 ft. wide, about 40 ft. from the stern. 
Collision quarters were sounded and the water-tight com- 


ow Automatic Machine Gun (illustrated)......- 


5 ha in his craft sufficient to 
propose to the government to attempt the job of explod- 


P was injured in its mechanism and some frames 
and plates badly damaged. She came to the Brooklyn yard 
at once for repairs and is now in the dry-dock. The ‘‘Co- 
lumbia” has a displacement of 7,375 tons, and from her 
speed of 22.8 knots she was especially useful at this time 
as a scout boat. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Alabama Great Southern R. R., at 
Graysville, Tenn., on May 27. A light northbound engine 
collided with a southbound passenger train. Four of the 
five men composing the crew of the northbound engine 
were instantly killed, the fifth receiving serious injuries. 
One of the engines blew up but no passengers were in- 
jured. The accident is said to have resulted from the 
light engine running without orders. 


> 


TWO MORE POWDER MILLS WERE BLOWN UP, one 
at Hammond, Ind., on May 21, resulting in the death of 
one person and the injury of two, the other at Hazard- 

in which one man was killed. The former is 
Spanish spies. 


> 


.MSHIP “PRESQUE ISLE,” launched by the 
ipbuilding Co., at Lorain, on May 25, has the 
mensions: Length over all, 426 ft.; keel 
't.; beam, 50 ft.; depth, 28 ft.; carrying ca- 
t-ft. draft, 6,000 tons; cost, $200,000. The 
teel tank top and a 5%-ft. water bottom, ex- 
collision bulkhead to engine room bulkhead 
into three compartments. She will have 
‘pansion engines and two Babcock & Wilcox 


oilers. The boat is built for the Presque Isle 
on Co. 


+ 
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" GRAVING DOCK of the Clyde Navigation 
asgow, has the fo!lowing general dimensions, 
“The Engineer,”’ of London: 

vor, inside of caissén to head of ee. 


1 ft. 8 ins. 
ter entrance, top and bottom.......... t. 
ier entrance, top and bottom.......... 83 ft. 
k below average high water....... 28 ft. 6 ins. 
. with other large English docks the following 
ire given: 
Depth 
Length Width of on sill, 
on floor. entrance. high water. 
ft. ft. ft. 
880 83 26% 
candria) ........ 825 80 25% 
750 85 26% 
550 04 33% 


dock is divided by a pair of steel gates into 
i of 460 and 420 ft., respectively. The purpose 
the volume of filling and pumping out, as the 
m takes the average vessel using the dock. 


+ 


20SED NEW CHARTER FOR THE CITY OF 


) San Francisco, abstracted and commented on in our last 


issue, is reported as having been adopted by a majority 
of about 2,000 at the election on May 26. The state legis- 
lature of 1899 must yet pass upon the charter. 


> 


CROPS ON THE SEWAGE FILTER BEDS AT AL- 
toona, Pa., are to be raised this year by Mr. M. V. 
Ormer, who is to pay $100 for the privilege of cultivating 
an area of 56.8 acres. The rainy weather has delayed the 
work. The crops wi:l include oats, corn, potatoes, cab- 
bages, onions and peas. Three bids were received for this 
privilege, two men offering $100 and one offering $3 per 
acre, or $170. The contract was awarded to the latter, 
but he failed to furnish the required bond of $500, so the 
award was made to Mr. Ormer. A record of the dosing 
of these beds during the last five months of 1897 shows 
that on the average each of the 36 beds received sewage 
for 308 hours, which disappeared in 110 hours after the 
flow was stopped. Some of the beds were not used the 
whole of the time, the average time im use being 129 
days, during 19 of which the beds were wet (sewage 
being applied or not having disappeared), leaving 110 
days on which the beds were dry. The exact amount of 
sewage treated is not known, but is estimated at 60 gal- 
long per day for 13,000 people, or 780,000 galions. The 
total area of the beds, including embankments, is 64.469 
acres, an average of 1.791 acres per bed. The level area 
adapted to cultivation is, as given above, 56.8 acres. We 
are indebted to Mr. Harvey Linton, M. Am, Soc. C. E., 
City Engineer of Altoona, for the above information. 
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OYSTERS AS A MEANS OF CONVEYING TYPHOID 
fever have again come to the front, this time in England. 
According to “‘The Surveyor,’’ Dr. G. S. Buchanan has 
made a report to the Local Government Board in which 
he traces 26 cases of typhoid fever, in six sanitary dis- 
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tricts of Essex and Suffolk, to the use of oysters exposed 
to sewage from the outfall sewers of Brightlingsea. 


DOUBLE INTERMITTENT FILTRATION THROUGH 
coke breeze, preceded by the passage of the sewage 
through screens of fine mesh, has been recommended for 
the sewage of Columbus, O., by Mr. John W. Atvord, M. 
Am. Soc. C. E., Consulting Engineer of Chicago, in col- 
laboration with Mr. Julian Griggs, City Engineer of Co- 
lumbus. A total filtering area of 36 acres is proposed, di- 
vided equally between beds of fine and coarse grain, each 
bed to have an area of one acre. The estimated cost of 
the purification plant, including land, is $508,600, of which 
about $330,000 is for the filter beds. The estimated amount 
of sewage to be treated is 15,000,000 gallons ordinarily, 
with 20,000,000 gaNons as a maximum. The operating ex- 
penses, interest and depreciation, together with the cost 
of pumping, are estimated as amounting to $36,973 a year, 
of which $25,000 is for labor and material at the beds. 
It is suggested that two beds be constructed and care- 
fully studied for one season under the direction of a com- 
petent chemist before proceeding further. The report of 
the above engineers also includes recommendations for 
improvements to the general sewerage system and the 
construction of a pumping plant, made necessary if the 
sewage is to be purified. The setimated cost of this work 
is $418,028. 
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THE PORT ARTHUR SHIP CANAL has been visited 
by a committee from Galveston, Texas, and thie com- 
mittee reports as fellows: The ship canal is comp'eted 
to a 16-ft. depth for 3% miles, out of the total 7 miles. 
When the whole is completed to this depth the dredges 
will then cut down to the 24-ft. level. Three dredges are 


at work and they expect to finish the 16-ft. cut by Oct. 
1 next. 


THE LAKE CHAMPLAIN AND ST. LAWRENCE 
ship canal was incorporated in the Ontario Parliament on 
May 26. This company, with $6,000,000 capital, proposes 
to build a canal from Montreal to Lake Champlain, on a 
.oute endorsed by the deep waterways commission. The 
government is empowered to take over the enterprise at 
any time, on 30 days’ notice. Among the incorporators 
are J. Wesley Allison and Charles F. Burgh, of New York, 
and Hon. Smith W. Weed, of Plattsburg, N. Y. 


* 


THE INTERNATIONAL CONGRESS ON NAVIGATION 
will hold its seventh meeting at Brussels, July 25 to July 
30, inclusive, 1898. Business will be conducted under 
separate sections, as before, and these sections are: Canal- 
ized rivers, inland canals, tidal rivers and ship canals, 
seaports, tolls. Excursions are proposed to Bruges, Heyst 
and Ostend, to Antwerp and to Liege. Reports will be made 
under all the sections by individuals appointed at the last 
Congress. Any one interested in the purposes of this meet- 
ing can attend, either as a delegate or in a private capac- 
ity, by forwarding the annual subscription of 25 francs 
($5.00) to Mr. Dufourny, General Secretary, 38 Rue de 
Louvain, Brusse:s, Belgium. This subscription entitles 
him to copies of the valuable annual reports issued, in 
English, French or German, as desired. 


> 


THE NEW EAST RIVER BRIDGE, after work had been 
interrupted for some time, owing to the failure to provide 
necessary funds, now has a prospect of obtaining the 
needed appropriation. Since the new administration has 
been convinced that the city of New York is not in debt 
about $20,000,000, but really has a credit of $10,000.) 
to her debt-creating power, some of this money is prom- 
ised to the Bridge Commission. 
about $4,000,000. 


The amount wanted is 


THE PROPOSED IRON BRIDGE OVER THE AMU- 
Daria River, on the Central Asian Railway, would rep ‘ace 
a wooden bridge built when the Trans-Caspian Railway 
was built. The site is about 130 miles northeast of 
Merv. As the river overflows its banks the new bridge 
would be 13,887 ft., or almost three miles long, and 72 
ft. above the normal water level, to keep clear of the 
drift coming down. The estimated total cost of the bridge 
is $2,500,000, and a Russian firm has secured the con- 
tract for the metal work. The bridge will probably be 
commenced this summer. 


IMPROVEMENT OF THE DANUBE is to be continued 
by the European Commission of the Danube as follows: 
A 5-mile cut, 400 ft. wide and 20 ft. deep, is to convert 
the Sulina branch of the river into an almost straight 
waterway of 35 mi‘es in length, from the Port of Sulina 
to the Tultcha branch of the main river. In 1856 the 
Sulina mouth was only 9 ft. deep; in 1862 this depth was 
increased to 17% ft. by means of jetties; and in 1876 
to 20% ft. The jresent depth of 24 ft. is maintained by 
dredging. This Commissicn was created in 1856, as an 
outcome of the Treaty of Paris, to regulate the maritime 
portion of the Lower Danube, 100 miles in length, and at 
that time the Sulina branch was 46 miles long, crooked, 
filled with shoals and in places not more than 9 ft. deep. 
The annual oversea trade to the Danube oniy amounted to 
450,000 tons in 1856; while in 1896 it was 1,800,000 tong. 


— 
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A NEW AUTOMATIC MACHINE GUN, 


Machine guns, that is, the smaller sizes, may 
be divided into two general classes: (1) Those 
depending upon positive mechanical devices 
operated by hand power, motors, or by the energy 
of recoil as stored in springs to work automatic- 
ally the firing, ejecting and reloading mechanism, 
and (2) those employing the powder gases to do 
this work. So far the latter class has been some- 
what uncertain in its operation, and, in any case, 
it is never used outside the smallest calibers. Re- 


the barrel in aiming will not affect the feeding 
mechanism. The boxes are made in three sizes, 
containing 100, 250 and 500 cartridges respect- 
ively. The gun can be constructed for any kind 
of rifle ammunition, the standard caliber for the 
U. S. navy being 6 mm. or 0.236 ins. Three other 
standard calibers are also made, 0.7 mm., 0.765 
mm. and 0.8 mm. In all cases smokeless powder 
is required to prevent clogging, and the collec- 
tion of residue in the barrel is obviated by con- 
structing the hammer to act as a piston for an 


FIG. 1.—AUTOMATIC GUN MOUNTED ON TRIPOD, CARTRIDGE BOX ATTACHED READY FOR SERVICE. 
Colt’s Patent Pire Arms Mfg. Co., Hartford, Conn., Makers. 


cently the Colt’s Fire Arms Mfg. Co., of Hartford, 
Conn., has placed upon the market a type of 
automatic gun, falling in the latter class, which 
warrants particular attention, especially at this 
time. The gun in question is known as the 
Browning, after its inventor. It is intended for 
the use of the army or navy, but will also find 
application in connection with police duties, and 
for mounting in mints, treasuries or similar 
places. 

Figs. 1 and 2 give a fair idea of the appear- 
ance of the gun with two of the several types 
of mounts. For cavalry service a light tripod is 
provided which can be carried in a cavalry boot 
on one side and the gun in the same way on the 
other side of the saddle. For fortification pur- 
poses a parapet mount is furnished, while for 
marine use a cone, bulkhead or landing carriages 
are provided, the latter shown in Fig. 2. 

The weight of the outfit shown in Fig. 1 is: Gun 
40 Ibs., tripod 54 Ibs., a total of 94 Ibs.; as in 
Fiz. 2, including field carriage, gun mount, am- 
munition chests, cartridge belts and feed boxes 
for 2,000 pounds, the weight is 230 lbs. For police 
use a fixture is furnished to attach to the side 
of the patrol wagon so that the gun can be 
mounted while responding to an emergency call. 

Referring to Fig. 3, it will be noticed that the 
gun consists of a heavy barrel attached to a cas- 
ing which contains all the operating mechanism. 
Towards the nozzle end is a small vent opening 
into the barrel, through which the confined gas 
from the explosion of the powder attempts to es- 
cape after the projectile has received its maxi- 
mum yelocity. In so doing the pressure acts upon 
a small piston which throws an operating lever, 
causing in turn suitable mechanism to eject the 
empty shell and place a new cartridge. Springs 
return the gas lever which forces the cartridge 
into the barrel, closes and locks the breech block 
and springs the hammer ready to be fired again. 
If the gun is empty, as in starting, the gas lever 
is first thrown by hand. When once started, how- 
ever, the action is entirely automatic and the 
gun may be fired singly by pulling the trigger once 
or continuously by holding the trigger. In the 
latter case, between 400 and 500 shots can be 
fired per minute. 

The cartridges are mounted upon a canvas belt 
which is coiled up in a box constructed to hang 

at the side of the gun so that any movement of 


air pump which forces a jet of air through the 
barrel after the empty shell has been ejected. 

To insure the greatest possible penetration 
nickel-jacketed bullets are used. These give an 
effective range varying from 1,960 ft. to 2,500 ft. 
and a penetration of 48 ins. to 60 ins. of pine, ac- 
cording to the caliber. To avoid accidents 
when a loaded cartridge is left in the barrel, a 
safety lock is provided, which prevents the ham- 
mer striking the firing pin. 

The parts are few, simple, strong, and made of 
the best material, and are so designed that the 
main spring, firing pin, and other parts where 
there is any possibility of derangement, can all 
be easily and rapidly removed from the rear of 
the gun without loosening a single screw. The 
barrel is made unusually heavy, to give weight, 
prevent injury and obviate the usual water 
jacket. 

The possibilities of such a gun, it can be seen, 
are great; it can be mounted in the bow of small 
boats, on horseback or in wagons, cars or the 
like, and with a small steel shield to protect the 
operator it can deliver a stream of bullets with 
remarkable accuracy, owing to the rigid mount- 
ing of the gun. The weight is so small, compara- 
tively speaking, that one man, or two at most, can 
carry and operate it, thus making the gun nearly 
as portable as the common magazine rifle. A com- 
pany of men, say two to each gun, armed with 
such weapons, and protected by intrenchments, 
could withstand the attack of almost any num- 
ber of troops. 


NOTES FROM THE N. Y. ELECTRICAL EXPOSITION. 


The very fair attendance at the electrical expo- 
sition which has been held during the month of 
May, at the Madison Square Garden, New York 
city, is gratifying to those interested in electrical 
engineering and the electrical industries, as it 
must be to the managers of the exposition. 

It furnishes evidence that the development of 
electrical apparatus and the constantly increasing 
application of the electrical current in every de- 
partment of industry and in domestic life is of as 
great interest as ever to the public, upon whose 
patronage both the electrical manufacturer and 
engineer must in the end rely for profitable em- 
ployment. 

Of course, to many of the visitors to such an 


exhibition as that at the Garden, t} 


simply an array of “electrical thine Pei - 
class the exhibition’s duty is don. a 
presses upon them the fact that . 2 oe wel 
be successfully and cheaply emp). 
light of many kinds; to operate fa; Pty 
elevators; to cook, to heat and to , st Ag 
run boats, carriages and street ca; ee 
a multitude of other tasks in the «:. 
fice, the mill or the mine, the ship © dwell 
ing. 

Of course, to the engineer, or to :} ngaged 
in almost any line of electrical manu:: ine 
things are for the most part common: Thos 
of this class who visit such exposition), 1d their 
interest and profit in comparing di‘.-. »; types 
of apparatus, noticing the general tendonojes 
design, the improvement along certaj; nes and 
the acme towards which these im; vements 
point. 

From this point of view ther. much 
of interest to be seen under great 
roof of Madison Square Garden At the 
very outset the wide adaptability f elec. 
trical apparatus and the ease with which elec. 
tical current is transmitted are strikingly {jjys. 
trated. In the basement the boilers, envines and 
operating generators furnish specimens of iso- 
lated electric station equipment. The ¢ nerators 


here and on the floor above are, with few excep- 
tions, multipolar. There is a decided genera) 
resemblance in the appearance of the direct cur. 
rent machines exhibited, nearly all being direct. 
connected, with circular cast-iron or stee} field 
frames, and 4, 6, 8, 10, or more inwardly project. 
ing poles. The fields are compound wound. The 
drum armatures, are wound “barrel type” with 
large commutators and carbon brushes; a fur. 
ther specification of slow speed, would fit nine 
out of ten of the generators on exhibition. The 
care bestowed upon insulation, lamination anj 
ventilation by the designers is also apparent, 


Fig 2.—Navy Type Mounted Automatic Gun for Landing 
Parties. 


The same description applies to a large degree to 
the motors exhibited, although the service for 
which these are intended now plays a large part 
in their design. The proportions are very fre- 
quently altered to suit the lathes, planers, ee- 
vators, which the motor is to drive. Where 4 
motor is intended for dangerous or out of the 
way places, it is often made iron clad or dust 
proof. The clumsy old style starting box or regu- 
lator has siven place to enamel rheostats, packed 
card resistances or some form of series-parallel 
control, any of which is much more compact 
and sightly. Automatic cutouts for motors are 
now common practice on even the smalle! sizes of 
starting boxes. 

Switches and switchboard practice have passed 
through the experimental stage, and there is now 


a noticeable resemblance between the apparatus 
of the various companies. All employ seme form 
of fireproof board or mounting, either slate, mar 


ble or glass. All fittings, such as bus-bars. feeder 
terminals, taps and switch parts, are no’ of cop- 
per, where formerly brass was extensively used. 
Knife switches even for the smaller sizes are no® 
in general use, and the familiar encased snap 
switch, unless exception is made of the wall push 
button switch, has had its day. Quick-break knife 
switches and automatic circuit breakers are not 
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«os an inereasing use is evident. The old 
-some and inaccurate direct-connected 
ai +s are no more, and in their place the 
»act and more reliable shunt  instru- 
“now placed on switchboards. i 
uses to which incandescent lamps are 

. yt it and the variety of shapes and colors 
or miniature lamps, are a surprise even 
tor ectrical engineers who examine such an 
exh . that at the Garden. A_ noticeable 
feat the increasing voltage; 220-volt lamps 
hav: iced to be a novelty, and even 500-volt 
lamps beginning to be a commercial article. 
\re lamps show surprising improvements. In- 
candes ent ares are increasing in popularity, and 


all classes of arcs are remarkably steady and 
satisfactory in operation. Sizes of lamp frames 
have been much reduced, and the clumsy, hissing, 
high tension Jamp, at least for interior lighting, 
has given place to a remarkably compact, noise- 
less and safe type of enclosed lamp. One in par- 
ticular, 12 ins. high, weighing about 3% Ibs., re- 


cuiring only 2% amperes, seems almost the per- 


fection of are lighting. The enclosed arc is the 
thing now, and open short-hour arcs exist only 
in very old forms of lamp. The possibilities of 


vacuum tube lighting, as shown in the Moore 
chapel, it must be admitted, give promise that we 
will eventually abandon both arc and incandescent 
lamps as we have the oil lamp and tallow dip. 

Wireless telegraphy also seems to be assuming 
a position where it is worthy of practical atten- 
tion, and its stand to-day may be likened to that 
of the telephone at the Centennial held at Phila- 
delphia in 1876, only 22 years ago. It is hard 
to realize that telephony, and in fact, all the elec- 
trical arts, as shown at the Exhibition, are devel- 
opments of the last quarter century. Looking 
forward a like period, and basing one’s views upon 
the showing made at this and other recent exhibi- 
tioas, we are at liberty to imagine vacuum tubes 
the common method of lighting, telegraph wires 
considerably fewer than at present, telephones in 
as common use as public water supplies, and sim- 
ilar great changes. 


INCANDESCENT LIGHTING BY PETROLEUM. 


A novel system of incandescent lighting, in 
which a mantle of the ordinary type is heated 
by a colorless flame of petroleum vapor, is now 
being developed by the George Washington Light- 
ing Co., No. 1 Nassau St., New York. The com- 
pany has leased a floor of a large factory building 
at 68 to 78 Flushing Ave., Brooklyn, N. Y., where 
a member of the staff of this journal recently 
met the inventor of the system, Mr. George Wash- 
ington, and examined various forms of the ap- 
paratus in use and a machine shop engaged in 
getting them ready for the market. Mr. Wash- 
ington is a young Belgian, of English descent, 
and it is said that his great-grandfather was 
a brother of the first president of the United 
States. Mr. Washington’s father was an Eng- 
lishman who went to Brussels many years ago, 
establishinga factory there for making dye-stuffs 
He sent his son to the best schools of chemistry 
in Germany and France, and equipped a labora- 
tory for him in Brussels, in which, while experi- 
menting with kerosene oil as a source of power 
for motor carriages, he discovered that by vapor- 
izing kerosene by heat, mixing the vapor with air, 
and heating the mixture, he could produce an in- 
tensely hot flame, which could be used most ad- 
Vantageously for illuminating purposes by using 
it to heat a mantle similar to the one used in the 
Welsbach gas light. The invention was developed 
in a practical form in Brussels, and a factory for 
manufacture of the lamps was established there, 
when Mr. Washington came to the United States, 
Started an American company, and began work 
at the factory in Brooklyn. 

Four U. S. patents have been taken out by Mr. 
Washington, viz.: Nos. 576,523 and 576,524, Feb. 
2, 1897; 589,051, Aug. 31, and 598,257, Nov. 9, 
ISNT. They apparently cover broadly the system 
of burning kerosene under an incandescent man- 
Ue, without a wick, by forcing the oil under pres- 
sure ‘through a tube, in which it is heated by radi- 
ation from the mantle, injecting the heated and 
Yaporized oil through an exceedingly small orifice 
‘nto a chamber, where it is mixed with air, the 


mixture, also being heated by the heat from the 
lamp, being conveyed to the burner. The four 
patents have in all 29 claims, but claim 4 of 
patent No. 576,523 probably shows most clearly 
the scope of the invention and its mogt essential 
features. The claim reads as follows: 


Fig. 1—Incandescent Petroleum Lamp. 
Made by the George Washington Lighting Co., 
Ne. 1 Nassau St., New York. 


In a hydrocarbon incandescent lamp the combination 
with a vaporizing tube provided with a nozzle and needle- 
va.ve for controlling the discharge of vapor and a mixing 
chamber for receiving and mixing air and vapor, of an 
incandescent burner arranged and adapted to impart its 
radiated heat directly to the vaporizing tube and also to 
the mixed air and vapor as it flows to the burner, sub- 
stantially as set forth. 

The apparatus is capable of a variety of modi- 
fications, ranging from a lamp that may be set 
on a library table, the oil being contained in the 
body of the lamp, to an installation of a hundred 
or more lamps, of three or more burners each, the 
oil being fed from a tank at any convenient loca- 
tion through fine copper tubing. The tubing for 
carrying the oil is no larger than the insulated 
wire used for domestic electric lighting, and it 
may be strung around a room just as wires are 
strung. We illustrate herewith one of the forms 
of lamp, and also one of the forms of needle-valve. 
The tube G, Fig. 1, receives the oil under pressure 
from an external feed pipe, which is attached near 
its lower end to a T coupling. At the upper ex- 
tremity of the tube G there is a very small hole, 
which is closed by a needle-valve, the stem of 
which is inside of the tube. The valve stem is 
operated either by a ratchet wheel as shown in 
Fig. 2, or by a pin and spiral groove c c’, Fig. 1. 
The oil passing up through the tube is heated by 
radiation from the incandescent mantle B, so 
that it escapes as vapor into the mixing tube F’, 
drawing in air at the same time through the air 
pipes F F. The mixture of vapor and oil is 
further heated in the mixing chamber D and is 
carried down through the pipe C to the base 
A, which is provided with one or more burners. 
A hood E surmounts the mantles, which directs 
the current of hot air upwards and around the 
mixing chamber D. 

The oil is forced to the lamp by any convenient 
means, but the one most used, probably, will be 
to force it upwards from a closed tank by means 


die power light, commercially practical. viz 
arc, we find it costs, on an average, 40 cts, for the arc 
2 cts. for the Washington light, both lamps burning an 
equal length of time. 


of compressed air furnished by a hand pump 
In the case of the library lamp, with the storage 
of oil in the body of the lamp, the pressure of air 
is obtained by means of a common bicycle pump. 
The oil may also, of course, be fed by gravity. 
The mantles used with the Washington light 
are of special manufacture, suited to the pur- 
pose, and are said to be more durable than the 


mantles used in gas lighting. They are rated at 


500 p. each. 


In regard to the cost of lighting by the Wash- 


ington system, the only figures we have at present 
are those given in a circular published by the 
company, from which we quote as follows: 


Comparative Tests. 


Con- Candle Cost, Cost per 
10 burners, sumption pow- Cost of hr., hour for 
perhr. er. materials. cts. 100 ¢.p 

Washington® ..... %-gal. 5,000 10 cts. gal. 2% 1-20 cts 

Welsbach ........30cu.ft. 600 $1.25 prM. 3% % 

Ordinary gas .....35 cu.ft. 250 1.25 “ 4% 1% 

Argand gas ......Mcu.ft. 300 1.25 6% 

Incand. electric... watts 100 .20 10 
Candle No. of No. of Cost, Con- 
power. mantles. hours. cis. sumpt'n 
5,000 10 1 2% \% gal. 

Washington light*/ 1,000 2 1 % 1-20" 

1,000 3 10 5S YY: 
*Comparing the Washington light with the only high can 


the electri 
, and 


The extraordinarily low cost of the Washington 
light as stated is almost beyond belief, and we do 
not vouch for the figures, but that the cost of light 
by this system ought to be much less than that of 
either gas or electric lighting seems highly prob- 
able. In gas ‘ighting we have first the conversion 
of coal into gas by a wasteful process, then puri- 
fying and scrubbing it, and storing it in 
tanks, its distribution through 


vast 


long pipes, a 


Fig. 2.—Needle-Vaive used with the Washington Lamp. 


great cost of labor in manufacture, distribution, 
repairs, collection of accounts, ete. In electric 
lighting we first generate steam power by. fuel, 
then turn it into electricity, then convey the cur- 
rent over an expensive wiring system, and then 
turn it into light. In the Washington system 
kerosene, which already in the well-known central 
draft burner lamps gives a cheaper light for do- 
mestic purposes than either gas or electricity, is 
burned at a far higher temperature than is pos 
sible in any 'amp using a wick, and the heat gen- 
erated is turned into light by the mantle, a far 
more efficient light-giver than an ordinary oil 
or gas flame. In this system the fuel is conveyed 
to the point of consumption in the most simple 
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manner possible, and is there burned and turned 
into light by a simple form of lamp. It appears 
not at all unlikely that the new light will become 
an important rival of gas and electric light. 


A NEW WATER-TUBE BOILER. 


We are indebted to The Brownell & Co., of Day- 
ton, Ohio, for drawings of a new style of water- 
tube boiler which that company has recently 
placed on the market. It is called the “Johnston” 
boiler. 

This boiler has a flat rectangular water leg con- 
nected at the top to one or more drums. Into the 
inclined side of the water leg are expanded the 
heating tubes. These tubes are each closed at the 
lower end by means of a box, which has a hand- 
hole and plate for closing it. This construction al- 
lows each tube to be free at one end, and obviates 
any strain caused by the unequal expansion of the 
tubes, which might occur if they were rigidly 
fastened at both ends. The water leg is divided 
into two chambers by a diaphragm. The inner 
circulating tubes pass through this diaphragm and 
communicate with the front chamber. The water 
passes down through these tubes and returning 


45 Pop 8 Steam Outlet 


on the lowest row of tubes. With this arrangement we 
were able to obtain the most perfect combustion of any 
which we tried. 

The point raised that the gases would travel along near 
the upper row of tubes and thereby leave the lower ones 
ineffective was one which occurred to us and which we 
really found to be the case with our first boilers, but 
which we have overcome as follows: 

Our first arrangement of tubes was the staggered ar- 
rangement used by practically all the water-tube manu- 
facturers. After seeing that the gases did travel mostly 
along the upper rows of tubes, it occurred to us that this 
might be obviated by arranging the tubes in vertical and 
horizontal rows. To break up the currents of the gases 
passing through the bank of tubes, deflecting tile were 
placed as shown on the accompanying drawing (Fig. 3). 
These tile not only cause the gases to pass around each 
tube, but also by reducing the area for the upward flow 
of gas by one-half, cause the gases to travel forward; 
in other words, baffle them from rising and thereby com- 
pel the gases to come in contact with the lower rows of 
tubes. The results of the new arrangement in practice 
have been most gratifying. 


Our next question related to the cost of con- 
struction as compared with that of other water- 
tube boilers, and it was answered as follows: 


As to the cost of this construction, this bracing can 
be done almost as cheaply as the fire-box of a locomotive 


Longitudinal Section. 


in the spaces between the heating and the circu- 
lating tubes, is discharged in the rear chamber 
of the water leg. The ascending and descending 
currents are thus kept separate, thereby prevent- 
ing any interference and checking of the circula- 
tion, Fig. 1. 

The sides of the water leg are braced with solid 
forged removable braces, fastened by means of 
pins, in double-jawed lugs, which are screwed into 
the sides of the leg and riveted over, as shown in 
Fig. 2. 

The design of this boiler being so different in 
many particulars from that of any other boiler 
used in this country (although it resembles the 
Niclausse boiler, used in marine work in France), 
we desired the manufacturers to furnish some ad- 
ditional information concerning the operation of 
the boiler and to answer some questions which 
we thought might be raised in criticism of the 
boiler and of the claims made for it by the in- 
ventor. 


Our first question related to the method of travel 
of the gases through the tubes, and to the pos- 
sible disadvantage of the horizontal travel, due to 
the tendency of the gases to ascend and travel 
along the upper rows of tubes, leaving the lower 
rows unswept by the hot currents. The reply to 
this question is as follows 


As regards the combustion in this boiler, we tried va- 
rious arrangements of the tiling for deflecting the prod- 
ucts of combustion through the tubes. Our first arrange- 
ment was the usual one, such as has been adopted by the 
Babcock & Wilcox Co., the S.andard Co., etc., of passing 
the flame and products of combustion first up through the 
forward section of the tubes, then down through the cen- 
tral section and finally back up through the rear section. 
Analysis of the flue gases with ‘this arrangement showed 
the presence of what we considered too much uncon- 
sumed combustible. 

We then tried other arrangements and finally adopted 
that shown in Fig. 1, the lower row of tile being placed 


4 Sectional Elevation. 
PIG, t.—THE JOHNSTON’? WATER TUBE BOILER. 
Manufactured by the Brownell Co., Dayton, 0. 


boiler is braced with stay bolts. While an extra set of 
tubes is used, there is no rear water leg to construct, so 
that the boiler should not cost more-than any other water- 
tube boiler upon which the same class of work is done. 
Another question expressed a doubt as to the 
claims made for the boiler that it could easily be 
kept free from scale. The following is the reply: 


Scale.—Instead of the scaling of the boiler being a weak 
point, we consider it, together with the excellent com- 
bustion, the very strongest point in the boiler. Consider 
fcr a moment the passage of the feed water through the 
boiler. The feed entering in the front side of the water 
leg being heavier than the water in boiler immediately 
falls, and is carried through the inner circulating tubes. 
Throughout the entire length of thus tube, 18 ft., this 
water is surrounded by the very hot water and steam 
which is returning through the annular space between the 
tubes. The result is that long before the water reaches 
the end of the tube it has become sufficiently heated to 
precipitate all the scale bearing salts contained in it, 
which are thus deposited in this inner tube, away from 
the heating surface. Consequently, what would in any 
ordinary boiler soon bake to a scale, is in this boiler left 
as a semi-fluid ‘‘sludge."’ By removing the hand hole 
plates at the lower end and inserting a hose in the front 
end, the tubes can all readily be washed out, requiring no 
scraping, no getting inside the boiler, and making aito- 
gether the easiest cleaned water-tube boiler in the market. 

We cligim for the “Johnston” boiler that the tubes will 
not scale, owing to the action explained above, and con- 
sequently the boiler will remain more economical, for 
long periods when using water containing impurities, than 
any other boiler. One of these boilers has been in opera- 
tion alongside a return tubular boiler for the past four- 
teen months. The boilers both use the same water and 
all conditions are identical. The tubes to-day in the 
“‘Johnston’’ boiler are as clean and free from scale as the 
day they were put in, and never once has a scraper been 
put in them. The tubes in the tubular boiler are, on the 
other hand, covered with %-in. of scale. The water with 


which these boilers are fed is passed first through an ordi- 
nary open exhaust heater before being fed to boilers. This 
water contains about 22 grains of solid matter per U. 8. 
gallon, the principal salts being carbonate of lime and 
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carbonate of magnesia. If in the cour: 
should scale, the inner tube can easily ) 
the hand hole in front head and the t 
as in any straight tube boiler. 

We have been cited to a number 
tube within a tube has been tried and 
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Detail of Lug and Brace. 


Fig. 2.—Water Leg of Johnston Boiler, Showing Method 
of Bracing. 


every instance there have been good reasons why the de. 
vice was not a success. Will say in this connection tha 
boilers fitted with this type of tube are used almost 
clusively for a class of work which is so tv) 
other type of boiler has been able to giv: 
namely, fire engines. 


We cannot say we are very well satisfied with 
this answer, and we believe the claim that the 
tubes will not scale is based on a rather limited 


ng that no 


Satisfaction 


Fig. 3.—Arrangement of Tiles over Tubes in Johnston 
Boiler. 


experience with bad water. We do not believe that 
a boiler ever was made which will not scale with 


some kinds of water used for boilers in the Stat 
of Ohio. We see no reason to doubt, however 
that the boiler may be a very good one with good 
water or when provision is made to purify th: 


water before allowing it to enter the bviler. 
NOTES FROM THE ENGINEERING SCHOOLS. 


West Virginia University.—A pamphlet has beet 
issued containing the announcements for th 


summer quarter. This is not a ‘summer 5 hool,” 
so called, but constitutes an integral part of the 
regular work of the University. All the depart 
ments are open during the summer, so that those 
who choose may devote the usual vacation sea 


son to study. A four years’ engineering cours 
may thus be taken in three years. 

Cornell University.—Dr. Heinrich Ph. 
of Columbia, has been appointed instructor 
economic geology. Dr. Ries is the clay specialist 
of the U. S. Geological Survey. He \' conduct 
a course in economic geology for the civil eng 
neers, a course on clays and buildings 
architectural students, a course on (he origina 
nature of soil for students in forestry and agri- 
culture, and an elective course in genera! economic 
geology. 
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Fig. 4. Transverse Section Fig. 5. Longitudinal Section. 


FIGS. 4 and 5. AMERICAN UNDERFEED STOKER, 
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FIG. 6. DIAGRAM SHOWING ARRANGEMENT FOR 


HANDLING COAL. 
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ARBUCKLE BROS. SUGAR REFINERY, 
BROOKLYN, N. Y. 


Geo. M. Newhall Engineering Co., Philadelphia, 
Architect. 


The Babcock & Wilcox Co., New York, 
Contractors for Boilers. 


The C. W. Hunt Co., New York, Contractors 
for Coal Handling Machinery. 


The American Stoker Co., Brooklyn, N. Y., 
Contractors for Automatic Stokers. 
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Ju 
PATENTS.* 
James W. See, M. Am. Soc. M. E. 


e certain matters connected with patents which 
ly ignored by the text-book writers, and it is 
7 cred matters that engineers and manufacturers, 
in contact with the subject of patents, seem often 


wing remarks are designed to avoid discussion of 
al points; to be generally on the safer side in 
ble matters; to deal only with questions on which 
mechanics and manufacturers ought to be posted 
es of every-day work with inventions; and to 
ubjects from the practical view of the shop, ex- 
, room and office. The particular points herein 
| may be briefed as follows: 


cobs: u 


Pre nary examinations are of merit in certain cases 


are generally misunderstood. 
Ht | applications are generally unwise. 
are not easily stolen. 
Th: neritorious inventor prevails. 
¥ is not a license. 
- vention is often misunderstood, 
vers’ rights are often misunderstood. 
Chance of purpose is not patentable. 
tion claims are good claims. 


-yregation is not invention. 
a fi claims should supplement generic claims. 
ombinations are patentable. 
Th. doctrine of mechanical equivalents inures to pioneers. 
Modifications should not generally be set forth in patents. 


. onal applications are wise and often necessary. 
ge eee ae solicitor is not necessarily the best for 


asses of cases, 
The contingent fee system is generally but not necessarily 


Infringement cannot always be determined from the face 
f the patent. 
oT) . oovernment cannot insure the validity of a patent. 
Patent copies and digests are useful tools. 
Foreign patents should be contemplated with caution. 


Preliminary Examinations. 


if an application is filed for a patent, it may become re- 
jected on flat references which, if known in advance, might 
save the entire expense of the application. Some months 
generally elapse between the filing of the application and 
the reaching of it for official examination, the inventor 
during this time being in doubt as to where he stands 
and as to the advisability of spending money in promoting 
the invention. Hence the idea of a preliminary examina- 
tion into the novelty of the invention. In some lines of 


invention it is possible to look up all of the patents in 
that line, and thus get a general notion of the prospects. 
If a flat anticipation is encountered, then the matter may 


be dropped. The expense of the preliminary examination 
is but a few dollars, and may be the means of saving the 
cost of an application and of promptly showing that no 
further hopes need be had. 

But preliminary examinations are of respectable value 
on.y when they do succeed in bring ng out such flat an- 
ticipations. If they do not develop anticipating matter it 
does not follow that the exhaustive official examination 
w.ll not do so. No cheap preliminary examination can 
extend beyond United States patents, thus leaving foreign 
patents and literature and pending applications entirely 
unsearched, nor can preliminary examinations contem- 
plate with any satisfactory degree of certainty the po- 
sition which may be taken by the officials as regards 
questions, aside from novelty, of aggregation, non-inven- 
tion, etc. 


Preliminary examinations can be made only where the 
invention can be searched for in well defined classes. 
Where the invention is liable to be buried in non-cognate 
classes, or in an enormous number of classes, no reliable 
cheap examination can be made. Many cases occur in 
which it is impossible to say that anticipations of the in- 
vention should be looked for in certain classes of patents, 
aud not elsewhere. For instance, a given detail of me- 
chanism, invented with special reference to a steam- 
engine governor, might be found in connection with un- 
thought of textile machinery, or a cord guiding device for 
4 steam-engine indicator might be found fully anticipated 
in some patent for the rigging of ships. 

Even where an invention might be searched for in well 
defined classes, slips may occur by reason of broken sets 
of patents in the portfolios of the Patent Office. It has 
often happened that a conscientious search: through a 
given sub-class in the Patent Office has indicated a clear 
field, and that the subsequent official examination resulted 
in @ flat reference, which belonged in that sub-class and 
belonged nowhere else. Ir other words, this reference 
should have been found during the preliminary examina- 
‘on. But it has developed that the portfolio was incom- 
plete. It is the aim of the Patent Office to keep them 
complete and to surround them with reasonable safe- 
guards; but rascally searches, with the desire to save the 
trifling cost of a copy of a patent, are able to abstract 
copies and leave the portfolios incomplete. These port- 
folios, altogether, contain over a half million patents, 
and there seems no reasonable way to insure their con- 
stant completeness. With a view to possibly saving the 
cost of an application, and with a view to prompt informa- 
tion on which to found hope or despair, it is advisable to 
make preliminary examination in case the invention will 


*Cor tensed from a paper presented at the Niagara Falls 
Weeting of the American Society of Mechanical Engineers. 


fit into fairly defined classes of patents, but not other- 
wise. 


Caveats. 


Many inventors seem to have a notion that a caveat is a 
provisional sort of a patent; that it constitutes title to 
property in inventions; and that it is a quick and cheap 
method for securing temporary protection. This is all 
wrong, for caveats fulfil none of these conditions. 

It is advisable to have nothing to do with caveats, but to 
accomplish the caveat purposes by means of an applica- 
tion ‘for a patent, for it is only in rare cases that matter 
can be described in a caveat which cannot be put into 
satisfactory provisional form for the purposes of a formal 
application. The preparation and filing of a caveat costs 
nearly as much as an application; its period is but one 
year without additional fees; it provokes no official ex 
amination, and therefore gives no notion of the prior siate 
of the art, and it can never eveniuate in a patent. A 
formal application, made for mere caveat purposes, costs 
but little more than the caveat; it provokes an official ex- 
mination into the state of the art, and this serves to in- 
dicate whether or not its subject matter is new and pat- 
entable; it brings about the same notice and interference 
proceedings with any competing applicant, regardless of 
whether the competing application is earlier or later than 
the application in question; the applica:i.n may be caused 
to eventuate in a patent if the matter is patentable and in 
satisfactory form; the application can be delayed within 
reasonable limits while the invention is being perfected, 
or in the end the application may be abandoned in favor 
of a later application for the invention in its more per- 
fected form. An application has a further advantage in 
the fact that in case of interference proceedings it may 
give the applicant the benefit of the senior date of filing 
and thus throw burdens-of opening proofs upon his com- 
petitor, whiie in the case of an app.ication fo.low ng notice 
under a caveat the caveator’s application is bound to be of 
junior date. Briefly, a caveat does nothing that an ap- 
plication does not do, and an application does much that 
a caveat cannot do. 

Hurried Applications. 

Many inventors produce an invention and then seek a 
patent without delay, the result often being that the in- 
vention is patented in half-baked condition and must be 
followed up by later patents on more perfected forms, and 
that commercial experience may prove the invention a 
failure, and often the premature application results in such 
exposures as will preclude the later getting of patents 
with claims of adequate scope. The only advantage of the 
prompt application is that it enables an inventor to as- 
certain whether or not he is working in an old field. An 
application filed merely for the purpose of ascertaining 
the state of the prior art had often better be allowed to 
slumber while the invention is being mechanically and 
commercially developed. An inventor loses none of his 
rights by delaying his application for a patent. The law 
gives the inventor a period not exceeding two years in 
which to publicly exploit his invention before applying for 
his patent. He may sell the patented invention by the 
thousands without affecting his rights to the patent, so 
long as he applies for it within two years from its first 
publication by print or sale. During this period he may 


_ test the market and may improve his invention, and when 


he applies for his patent he may cover the invention in an 
approved form. Furthermore, the effect of the delay has 
been to give a later date to the patent, thus prolonging 
the date of its expiration nearly two years. If infringe- 
ments develop during the period in question, then it may 
become advisable to avoid further delay in applying for the 
patent. 

An exception should be noted regarding this matter of 
delaying the application. There is a class of inventions 
which might be called bubble inventions, or those which 
will sell for a short time only. Toys and advertising de- 
vices often come under this head. Such an invention, if put 
upon the market without patent, might provoke enterpris- 
ing competitors having superior facilities and capable of 
getting all of the cream off of the business before the 
patent could be procured. Such inventions should be 
patented before they are exploited. Briefly, get the patent 
as quickly as possible if the commercial life of the in- 
vention is likely to be a short one, but otherwise delay 
the application, within the two-year period of exploitation, 
with a view to having the patent embody developed im- 
provements, and with a view to prolonging the protected 
period. 

Stealing Inventions. 

Ideas can be stolen from the originator. But there is 
no excuse for inventions being stolen. An idea is not an 
invention, but is merely a hopeful conception of a possi- 
bility. The invention is the possibility reduced to form. 
Many men have ideas which are mere visions and which 
never can be given form by anybody; other men have ideas 
which they would be incapable of reducing to form them- 
selves, but which could be reduced to form by others if 
the idea was disclosed. The mere hint or idea is of no 
benefit to the public, and is not the thing which the law 
seeks to reward. The useful invention is the thing which 
is recognized. It is quite common, when a meritorious in- 
ventor has gotten his patent, to hear numerous men say, 
“He stole that from me,”’ when the fact was there was 
nothing to steal, no invention but merely an idea. The 


law rewards him who accomplishes something instead of 
him who merely suggests the desirability of a certain ac- 
complishment. Regardless of who first conceives of the 
desirability of an invention, he who actually makes the 
invention first is the one entitled to a reward. If the in- 
ventor of an idea does not wish to be beaten out of the 
reward let him keep the idea secret and act upon it, and, 
if a competitor appears to exist, diligence must be shown 
in order to prevail against the competitor. The idea of an 
invention, followed by occasional and half-hearted at- 
tempts to reduce the thing to the form of an invention will 
not prevail against the meritorious inventor who, though 
later to conceive, or even borrowing the idea, was the 
first to reach the goal of practical accomplishment which 
benefits the world. 

But if an inventor has gone further than the idea, and 
has developed it into an invention, then the only way he 
can lose his rights is to keep it secret, so that he cannot 
prove that he had any rights. The originator of an in- 
vention, who has reduced it to an actual useful invention, 
and can prove that fact, cannot be deprived of his rights. 
A competing inventor may meet him in the patent office 
with an application, or the competing inventor may ac- 
tually get his patent before the meritorious inventor has 
applied for his patent, but if the facts are suscept.ble of 
proof, the meritorious inventor, after proper interference 
proceedings, will be adjudged his rights and will get his 
patent, and the patent of his competitor will be practically 
void. 

Briefly, then, keep ideas of invention secret, for fear a 
more enterprising man acting on that idea may be the 
first to actually evolve an invention from it; be not so 
secret as to exclude knowledge from friends who may be 
needed to make proof of dates and diligence; be diligent 
in reducing an idea to a practical invention; when the 
idea is reduced to a practical invention avoid secrecy s0 
as to have ample proof of the fact. 

First Inventor. 

In conflicts between interfering inventors, both seeking 
a patent on the same invention, he is the first inventor and 
entitled to the patent who has best done his duty by the 
public whose reward he seeks. The duty cannot be meas 
ured by any fixed standard, and each case must stand 
largely on its own merit. If an inventor has been di'igent 
in pushing his conceived invention forward into a con- 
dition where it is in a position to advance the useful 
arts, he is not to be deprived of his reward by dilatory 
earlier conceivers, who have gone only so far as mere 
disclosures or sketches or drawings, or abandoned ex- 
periments or abandoned caveats. Priority of conception 
must be coupled with reasonable diligence. If there is no 
negligence on the part of the first inventor, the second 
inventor, though the first to reduce the invention to prac- 
tice, will not prevail. An application for a patenf Is con- 
strued in law to be a reduction to practice. The first in- 
ventor is, therefore, either he who first conceives the in- 
vention and follows it up with reasonable diligence, or he 
who conceives later than a negligent inventor and first 
reduces the invention to practice. 


A Patent is Not a License. 


Many manufacturers labor unéer the mistaken impres- 
sion that if they patent some new machine they are there- 
fore free from the possibility of infringing on other pat- 
ents. It is astonishing how common this error is, and how 
many manufacturers are in a hurry to get a patent, in 
order that they ‘‘may make the thing without danger from 
others.”” An original and meritorious patented invention 
may be dominated by some previous patent. A patented 
invention may be improved by a subsequent inventor, and 
most inventions are improved from time to time, but the 
improver acquires no rights under the fundamental! patent 
by reason of having improved the fundamental invention. 
You cannot put your saddle on another man’s horse, and 
thereby claim the right to ride that horse. 

Further, the inventor of the improvement, hav.ng 
exercised the talent of invention and having advanced the 
useful arts, is just as much entitled to a patent for his 
improvement as the fundamental inventor was for his 
fundamental] invention. It might be asked if it was not 
folly to patent an improvement which could not be used in 
view of a dominating patent. The answer is that improve- 
ment patents are often as valuable as fundamental pat- 
ents, by reason of their expanding the market for the 
fundamental invention by increasing its capacity or les- 
sening its cost. It is true that the owner of the funda- 
mental patent may be the only possible customer for the 
improvement patent, but it often happens that the im- 
provement is important or even essential to the financial 
success of the fundamental invention. Again, it may de- 
velop, in course of time, that the fundamental! patent is 
invalid for some reason, and in any event the fundamental! 
patent will expire while the improvement patent is in 
force. 

Joint Inventors. 

Where an invention is the result of the joint efforts of 
two or more parties, all the inventors must join in apply- 
ing for the patent. Where an invention is the result of the 
effort of a single inventor he should not join with him 
anyone who has merely exercised mechanical skill ta 
earrying out his instructions in developing the invention, 
or anyone who has joined him in a financial or proprie- 
tary capacity. In case the skilled mechanic has been 
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called on by the inventor in developing his invention, and 
a doubt arises as to whether or not the ski:led mechanic 
has or has not exercised some act of invention, doubts 
should be resolved in favor of the skilled mechanic hav- 
ing done so, and he should join in the application, the 
fundamental inventor securing himself by proper pre- 
liminary contract with the mechanic, and by deed of as- 
signment under the application. Questions of personal 
pride in connection with patents should always give way to 
legal considerations of the validity of patents. 
Employers’ Rights. 

An invention, to be patented, must be applied for by the 
actual inventor, and in the absence of acts constituting 
a transfer, the patent, and all legal ownership in it, and 
all rights under it, go exclusively to the inventor. In the 
absence of express or implied contract a mere employer of 
the inventor has no rights under the patent. Only contracts 
or assignments give to the employer, or to anyone else, a 
license or a partial or entire ownership in the patent. 

Where men employ people of ingenious talent, with the 
understanding that the results of such talent developed 
during the employment shall inure to the benefit of the 
employer, there is only one safeguard and that is to found 
the employment on a contract unmistakably setting forth 
the understanding. 


New Purpose. 


If an invention is old, it is old regardless of any new 
purpose to which it is put. It is no invention to put a 
machine to a new use. If an inventor contrives a meri- 
torious machine for the production of coins or medals, his 
invention is lacking in novelty if it should appear that 
such a machine had before been designed as a soap press, 
and this fact is not altered by any merely structural or 
forma] difference, such as difference in power or strength, 
due to the difference in duty. The invention resides in the 
machine and not in the use of it. If the soap press is 
covered by an existing patent, that patent is infringed by 
a machine embodying that invention, regardless of 
whether the infringing machine be used for pressing soap 
or silver. It is no invention to discover some new capa- 
city in an old invention. An inventor is entitled to all 
the capacities of his invention. 

Combination Claims. 

Many people have an erroneous notion regarding patent 
claims, and consider the expression ‘“‘combination” as an 
element of weakness. The fact is, that all mechanical 
claims that are good for anything are combination claims, 
No claim for an individual mechanical element has come 
under my notice for many years, and I doubt if a new me- 
chanical element has been lately invented. All claims 
resolve themselves into combinations, whether so ex- 
pressed or not. Combination does not necessarily imply 
separateness of elements. The improved carpet tack is 
after all but a peculiar combination of body and head and 
barbs. 

The erroneous public contempt for combination claims is 
based upon the legal maxim, that if you break the com- 
bination you avoid the claim and escape infringement, 
and this legal maxim should be well understood in formu- 
lating the claims. If tle claim calls for five elements and 
the competitor can omit one of the elements, he escapes 
infringement. Therefore, the claim is good oniy when it 
recites no elements which are not essential. Many in- 
ventors labor under the delusion that a claim is stronz 
in proportion to the extent of its array of elements. The 
exact opposite is the truth, and that claim is the strongest 
which recites the fewest number of elements. 

it is the duty of the inventor to analyze his inven jon a.d 
know what is and what is not essential to its realization. 
It is the duty of the patent solicitor to sift out the essential 
from the non-essential, and to draft claims covering broad 
combinations involving only essential elements. Some- 
times the inventor will help him in this matter, but quite 
as often he wilt, through ignorance, hinder him and combat 
him. The invention having been carefully analyzed and 
reduced to its prime factors, and the claim having been 
provided to comprise a combination involving no ele- 
ment which is not essential to a realization of the inven- 
tion, a new and more important question arses. Tle ele- 
ments have been recited in terms fitted to the example of 
the invention thus far developed. The combination 1s 
broadly stated, but the terms of the elements are limiting. 
Cannot scme ingenious infringer realize the inven .ion by 
a similar combination escaping the literalism of the terms 
of the elements, It is at this stage that the claim must be 
earefully studied. The inventor, or some one for him, 
must assume the position of a pirate, and set his wits 
to work to contrive an organization realizing the invention 
but escaping the terms of the proposed claim. When such 
an escaping device is schemed out, then the defect in the 
claim is developed and the claim must be redrawn. 

‘Mn this way every possible escape must be studied so as 
to secure to the inventor adequate protection for his 
invention. Solicitors find it difficult to get inventors to 
do this or consider this matter properly, inventors being 
too often inclined to disparage alternative constructions, 
the matter being largely one of sentiment founded on the 
love of offspring. The wise inventor will recognize the 
fact that the patent which he proposes to get is the deed 
to valuable property; that the object of the deed is not to 
permit him to enter upon the property, for he can do 


that without the deed, but that it is to keep strangers from 
entering upon the property; that he desires to enjoy his 
invention without unauthorized competition; that when 
the property begins to yield profit it will invite compe- 
tition; that competitors may make machines worse than 
or as good as or better than his; and that he can get 
adequate protection only in a claim which would bar poorer 
as well as better machines embodying his invention. 

Briefly, then, all good claims for mechanism are combi- 
nation claims; the fewer the elements recited the stronger 
will the claim be; non-essential elements weaken or de- 
stroy the claim; the claim should not be considered sat- 
isfactory so long as a way is seen for the escape of the 
ingenious pirate, 


Combinations and Aggregations. 


A given association of mechanical elements may be en- 
tirely new, but it does not follow that it forms a patent- 
able association, for not all new things are patentable. 
If the new association is a combination it is patentable, 
but if it is a mere aggregation it is unpatentable. An 
association may be new and still all of its separate ele- 
ments may be old, the act of invention lying in the fact 
that the elements have been so associated with reiation to 
each other as to bring about an improved result, or an 
improved means for an old result. All new machines are, 
after all, d of old el ts. The law presupposes 
that the elements are old, and that the invention resides in 
the peculiar association of them. An aggregation is un- 
patentable. As an illustration, a heavy marble statue of 
Jupiter is found difficult to move. Ordinary castors are 
put under its pedestal, and it becomes easier to move. 
Suppose castors were never before associated with a 
statue of Jupiter. Here is a new association, but it is a 
mere aggregation. The statue of Jupiter has been un- 
modified by the presence of the castors, and the castors act 
precisely the same under the statue of Jupiter that they 
did under the bedstead. There is no combined result, 
and there is no patentable combination. 

But if an inventor takes a given mechanical element for 
the purpose of its well recognized capacity, and then as- 
scciates with it another mechanical element for its rec- 
ognized capacity, but so associates the two elemenis that 
one has a modifying effect upin the capacity of the other 
element, then the association will be capable of a result 
greater than the sum of the results for the individual 
elements. This excessive result is not due to the indi- 
vidual elements, but to the combination of them. One has 
been added to one and a sum greater than two has been 
secured. 


Genera and Species. 

An inventor, being the first to produce a given organi- 
zation, and desiring to patent it, may see at once a patent- 
able variation on the device. In other words, he makes 
two machines patentably different, but both embodying 
his main invention. He drafts his broad patent claim to 
cover both machines. In his patent he must illustrate 
his invention, and he accordingly shows in the drawings 
the preferred machine. The two machines represent two 
species of his generic invention, and for illustration he 
selects the preferable species. He drafts his generic c.aim 
to cover both species, and he follows this with a specific 
claim relating to the selected species. 

The question might be asked, if the broad generic claim 
covers the selected and all other species, why bother with 
the specific claim, why not rest on the generic claim, The 
answer is that it might in the future develop that the 
genus was old, and that the generic claim was invalid, 
while the specific claim would still be good. The in- 
fringer of the specific claim may thus be held notwith- 
standing the generic claim becomes void. The inventor, 
however, cannot claim his second species in his patent. 
He can claim the genus, and he can claim one species 
under that genus, but all other species must be covered 
in separate patents. It is even unwise to illustrate alterna- 
tive species in a patent for, in case of litigation, some 
one of the alternative species might prove to be o:d. This 
would have the effect, of course, to destroy the generic 
claim, but it might possibly have the effect of damaging 
the specific claim also if it should appear that the spe- 
cific claim was after all merely for a modification as dis- 
tinguished from a distinct species. Were it not for the 
danger of broad generic claims being rendered void by 
discovered anticipations, there would be no need for claim- 
ing species, but in view of such possibility it is important 
to claim one species in the generic patent, and to protect 
alternative species by other patents. 


Combination and Sub-Combination. 


A given machine capable of a given ultimate result 
having been invented, a claim may be drawn to cover the 
combination of elements comprised in the machine. Such 
claim will cover the machine as a whole. But, the fact 
being recognized that many machines are, after all, com- 
posed of a series of sub-machines, and that these sub- 
machines, in turn, are composed of certain combinations 
of elements, and that within these sub-machines theie 
are still minor combination of elements capable of pro- 
ducing useful mechanical results, and that the sub-ma- 
chines, or some of the subordinate combinations of ele- 
ments within the sub-machines, might be capable of 
utilization in other situations than that comprehended by 
the main machine, it becomes important that the inventor 
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be protected regarding the sub-machi; 
useful combinations. Claims may be 4 
bination constituting the main machin. 
be drawn for the combinations constitu 
sub-machines, and claims may be 4; 
minor useful combinations of elements 
sub-machines. Each claimed combinat; 
tive. But secondary claims cannot tx 

chines or sub-combinations which are ; Stig, 
ter or matter which should be made ¢}, raps rl 
arate patents. ih 


Mechanical Equivalents 
Where an inventor produces a new mec} 1 
the production of a certain result, he «, . 
advance that various modifications of jt " isthe 


bring about the same result; and even 

it, he may in the future find competitor. » .. 
result by a different construction. He ana\, > igi 
peting structure, and determines that 


it 


thing only different,’’ and wonders what th 
of mechanical equivalents means, and asi 
entitled to the benefits of that doctrine, s 
ent may dominate the competing machine. 
An inventor may or may not be entitled 
doctrine of mechanical equivalents, and the « ine may 
or may not cause his patent to cover a given jan, <r 
fringement. If an inventor is a pioneer in a 
and is the first to produce an organization of 
by means of which a given result is produced 
titled to a claim whose breadth of language is 
ate with the improvement he has wrought in 
cannot claim functions or performance, but mus 


he is en. 
mimenusur- 
se art. He 


ilmit 
claim to mechanism, in other words, to the sare tg 
elements which produces the new result. }iis dette vs. 
cites those elements by name. If the new re-u): aes 
be produced by any other combination of eles, uts, aos 
of course, no question will arise regarding infringe posta 

But it may be that a competitor contrives a deyice hay. 
ing some of the elements of the combination as called for 


by the claim, the remaining elements being omitted ang 
substitutes provided. The competing device w.!! th... ay 
respond to the language of the claim. But the courts wil] 


deal liberally with the claim of the meritorious pioneer 
inventor, and will apply to it the doctrine of m 


chabica 
equivalents and will hold the claim to be infringed py a 
combination containing all of the elements recited in the 
claim, or containing some of them, and mechanicaj equiva 


lents for the rest of them. 

Were it not for this liberal doctrine the pioneer in- 
ventor could gather little fruit from his patent, for the 
patent could be avoided, perhaps, by the mere substitution 
of a wedge for the screw or lever, called for by the claim, 
The court, having ascertained from the prior arc that th 
inventor is entitled to invoke the doctrine of equivalents, 
will proceed to ascertain if the substituted elements are 
real equivalents. A given omitted element wil! be con- 
sidered in connection with its substitute elem: nt, and if 
the substitute element is found to be an element acting 
in substantially the same manner for the production of 
substantially the same individual result, and -f it be touns 
that the prior art has recognized the equivalency of the 
two individual elements, then the court will say that the 
substituted element is a mechanical equivalent of th 
omitted element, and that the two combinations are sub- 
stantially the same. This reasoning must be applied t 
each of the omitted elements for which substitutes have 
been furnished. In this way justice can be done to the 
pioneer inventor. But the courts, in exercising liberality 
cannot do violence to the language of the claim. The in- 
fringer will not escape by merely substituting equivalents 
for recited elements, but he will escape if he omits a re- 
cited element and supplies no substitute, for the courts 
will not read out of a claim an element which no patente: 
Las deliberately put into the claim, and a combination of 
p less number of elements than that recited in the claim 
is not the combination called for by the claim. 

It is seldom that the exemplifying device of the pioneer 
inventor is a perfect one. Later developments and im- 
provements by the original patentee, or by others, must 
be depended on to bring about perfection of structure. 
Those who improve the structure are as much entitled to 
patents upon their specific improvements in the device as 
was the original inventor entitled to his patent for the 
fundamental device. These improvers are secondary in- 
ventors, and are not entitled to invoke the doctrine of 
mechanical equivalents. The secondary inventor did not 
bring about a new result, but his patent was for new 
means for producing the old result. His patent is for this 
improvement in means, and his claim wil! be closely 
scrutinized in court, and he will be held to it, subject 
only to formal variations in structure. 

The justice of thus restricting the claim of the set- 
ondary inventor must be obvious, in view of the fact that 
if the doctrine of mechanical equivalents were applied to 
his claim, then the fundamental device on which he im- 
proved would probably infringe upon it, which would be 
an absurdity. It is thus seen that the pioneer inventor 
may have a claim so broad in its terms that its terms 
cannot be escaped; that he may invoke the doctrine of 
equivalents and have his claim dominate structures not 
directly responding to the terms of the claim; that the 
secondary inventor, who improves only the means, | 
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limited to the recited means and cannot invoke the doc- 
of equivalents. 

, this general view, sight is not to be lost of 
. secondary inventors may be pioneers within 


trine 
But 


_ its. They are not the first to produce the 
<a viumate result, but they may be pioneers in radi- 
waits ving interior or sub-results, and they may thus 
nes met ask for the application of the doctrine of equ-v- 
claims within proper limits. 

; Modifications. 

It frequently happens that an inventor, in applying for 
i. : can show the preferred structure and lay the 
si dat -» for broad claims, while at the same time he 
“an see various modifications capable of the same result. 
-_ » case the inventor is often desirous of illustrating 
yodifieations In his patent, and patent solicitors 
ae » to the desire. It is generally unwise to illus- 
deseribe modifications, The claim should be of 
aan t ver the invention and mere modifications of it, 
regard ‘ whether those modifications are or are not 


set forth, and regardless of whether the inventor has con- 
eee ¢ them, so long as they are mere modifications. 
If he does show modifications, he might in court run up 
exalt a rule of law that were there is an enumeration 
the matter is limited to the enumeration. An infringe- 
night employ a mere modification not comprehended 
by tl numeration. 

‘Again, it is @ maxim of law that a mere modification is 
comprehended by a claim. When the patent is taken into 
court, it might happen that some enumerated modification 
might be found to be old in the prior art, and in such case 
the claim would fall. If no modification was shown in 
the patent, then the patentee would be at liberty to deny 
that the given old device was a modification covered by his 
claim, thus possibly having his patent ma‘ntained for the 
structure shown in it. If the old modification was set 
forth, then the patentee could not denly that it was a mere 
modification of his invention, and that his so-called in- 
vention was a mere modification of the o'd dev ce. There- 
fore, set forth only the preferred form of the invention, 
and depend on the scope of the claims. 


Divisional Patents. 

It may not be possible to cover the severa! seg-eg:b'e feat- 
ures of a given machine in a single patent. The law con- 
templates a patent for an invention and not for a number 
of inventions, and the classification of inventions in the Pat- 
ent Office, and the organization of the examin'ng bureaus. 
largely control in determining the matter of divisional app‘i- 
cations. A bicycle may be invented which is new and pat- 
entable viewed as a whole structure. In such case the 
claim would recite all of the elements essentially involved 
in the new organization. But in this bicycle the pneumatic 
tire may of itself be new and patentable, and the wheel may 
be of a novel construction, and the lock-nut may be new, 
and the driving-chain may be new, and there may be a 
new means for securing the joints of the tubing. 

These matters cannot be covered in one patent. The im- 
proved tire would be viewed as being entirely independent 
of the peculiarity of the bicycle, and would be susceptible 
of employment on other kinds of bicycles or vehicles; the 
wheel construction might be employed in other kinds of 
bicycles or in wheelbarrows; the chain might be employed 
in varying situations calling for the use of driving-chains. 
In the Patent Office the wheel of a bicycle is not treated 
as a bicycle wheel, but as a wheel, for any purpose for 
which it may be suited. A bicycle chain is not called a 
bicycle chain, and applications for patents on chains are not 
examined by the Examiner who examines bicycle app ica- 
tions. Lock-nuts constitute a sub-class by thems:lves, 

The fact that the arts have recognized these separate sub- 
classes of devices, and that the Patent Office classification 
of inventions deals with them as separate and independent 
elements in the arts, and that the examining divisions of the 
Patent Office deal exclusively with given matters—all these 
facts go to the merit of the question of division of applica- 
tion. The single patent can cover only such mattcrs as 
are necessarily interrelated to each other, The patent on 
the bicycle can cover the improved lock-nut in its combin- 
ation relationship to other features of the bicycle, but it can- 
not contain a claim covering the lock-nut by itself. The 
lines of division in the Patent Office are reasonable and nec- 
essary lines, and questions of doubt will, on review, gen- 
erally be resolved in favor of the applicant. If the appli- 
cant can afford it he would be wise to resolve these doubts 
in favor of separate applications. 


Solicitors. 
*Solicitors’ fees cover the extended conferences or volumin- 
ous correspondence with the inventor; the preparation of 
the application; the prosecution of it in the Patent Office; 
the guarding of the inventor’s interest in securing all that 
he is entitled to; and the delivery of the patent. The work 
‘s bot to be measured by the complexity or simplicity of 
the Invention, An improvement in carpet tacks might in- 
volve very much more legal work than an improvement in 
locomotives. The money value of an invention is often de- 
‘erminable by the merit of the patent granted upon it, and 
care should be used not to destroy the value of the property 
at the very start by getting the patent as cheaply as possi- 
ble. The inventor sees but little of the actual work done 
by the patent solicitor, the real work being done generally 
after the application is filed in the Patent Office. It is then 
that the battle takes place, and it is then that the inventor’s 
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property is to be made good or bad. It does not follow that 
the highest-priced service is the best, but it is not Likely that 
the best or even good service will be found at low price. 

The selection of a solicitor by an inventor is often to be 
controlled by the character of the invention. Thus, a given 
invention may call for peculiar mechanical skill on the part 
of the solicitor. Most solicitors will be found competent to 
grasp most mechanical] inventions, but a case occasionally 
arises where extraordinary mechanical skill is required in 
drawing distinctions between the new invention and its pre- 
decessor, the procuring of the patent thus depending very 
largely upon mechanical skill on the part of the solicitor. 
In such a case select a solicitor skilled in mechanics, or in 
the special branch of mechanics involved in the invention. 
Another invention may be simple in its device, but the ques- 
tion of obtaining the patent may depend entirely upon fine 
spun legal considerations. In such case the solicitor bril- 
liant in the law and dull in mechanics might be the better 
man. Again, the brilliant mechanic and lawyer might b> 
less preferable than a less talented solicitor in connection 
w-th a chemical case. Again, it is always desirable in im- 
portant cases to have solicitors who have had experience in 
the particular line in question. Thus, for instance, if one 
has an important and complicated invention in textile ma- 
chinery he would be wise to have a New England solicitor, 
or one who has had New England experience, for that sec- 
tion is the home of the textile arts of this country, and the 
solicitors of that section have had much more experience 
in this field than those of other sections. In metallurgy, 
and in machinery of the soil and harvest, the most compe- 
tent solicitors would most likely be found in other sections. 

For general purposes, however, it may be stated, that the 
competent solicitor can quickly get within his grasp the 
salient points of most any invention. If he has had proper 
training and experience the inventor will often be astcn- 
ished at his capacity for tearing an invention into pieces, 
sifiing out the chaff and getting right down to the kernel of 
the invention, Many inventors do not know what their inven- 
tion is until advised by their solicitors. It is a mistake to 
suppose that the mechanic is a better solicitor than the 
lawyer, The lawyer's education is one of analysis, and any 
mechanic is a better mechanic after studying iaw. The 
patent solicitor must have a grasp of the law and of me- 
chanics. He may be a lawyer who has studied mechanics, 
or he may be a mechanic who has studied law. But it is 
the legal training which fits the solicitor for quick grasp 
and thorough analysis. 


Infringements, 


A manufacturer, aware of possible infringement upon a 
given patent, may compare his proposed machine with the 
terms of the claim of the patent, and may find that his ma- 
chine escapes the terms of the claim, but he will be quiie 
in the dark as to his status until he becomes adv‘sed as to 
whether or not the state of the prior art was such as to 
prevent the patentee invoking such a liberal interpretation 
for his claims as would dominate the proposed structure. 
Bitter fights occur over questions of infringement, the same 
as they do over all other asserted titles to property. The 
inventor creates the new invention and gets his patent, and 
then may arise a conflict between him and the public; the 
public seeking to get around the terms of his claim, and he 
seeking to have its terms expended to dominate the faacied 
infringement. 

If all inventors were pioneers in their lines, then justice 
could easily be measured out. But in the nrarch of indus- 
trial development each inventor adds his mite, and his ex- 
clusive rights should be protected, but are often difficult to 
measure. An inventor may have fancied himself a pioneer 
and may have gone into the Patent Office with his applica- 
tion, making broad claims. Upon being rejected, in view 
of the state of the art, he cuts down the scope of his c:aims, 
and upon further rejection he cuts down the claims still 
more, and advances arguments showing delicate distinctions. 
He then gets his patent and often seeks to hold it over the 
heads of the public, as having considerable breadth of scope. 
It is here that the delicate duties of the court are called for 
in determining the proper limitations to the claim, ard hotly 
contested facts and expert testimony become in order. The 
courts have referred to cases of this kind by likening cer- 
tain patent claims to the nose of wax which is twisted one 
way to get the claim from the Patent Office, and then 
twisted the other way to make it reach and dominate an al- 
leged infringement. Experts will always disagree over 
shadowy lines. The deed to real estate calls for land to the 
center of the river, but the river has long since dried up 
and geological experts may well differ over its former lo- 
cation. 

Copies of Patents. 

The government has printed copies of most all its issued 
patents, and manufacturers and others having to do with 
patents should more fully avail themselves of this fact. 
They would do well, if much concerned with patents, to 
have volumes containing copies of those of interest. The 
Patent Office divides inventions into something over two 
hundred classes, and these classes are again divided into 
sub-classes on more or less rational lines. There are over 
6,000 of these sub-classes. The Patent Office will furnish 
free on application a classification list. Copies of single 
patents may be purchased for 5 cts. each; if a complete gub- 
class is taken, for 3 cts. each; if'a complete class is taken, 
2 cts, each. Any person can procure these copies from the 
Patent Office at the above figures. The Patent Attorney 


would necessarily charge for services in ordering, or for any 
necessary service. The Patent Office will also enter sub- 
scriptions for the mailing of such patents as may issue from 
time to time in a selected sub-class, a smail deposit being 
made and renewed to cover the cost at 5 cts. each. 

Digests. 

Over 600,000 United States patents have been issued, and 
it is unfortunate that the Patent Office has thus far not 
been able to procure appropriations for digesting them gome- 
what as the British Patent Office has partially done with 
its comparatively small number of patents. Such digests 
of United States patents as have thus far been pub.ished are 
the result of individual enterprise, and the works are neces- 
sarily expensive, owing to the great labor and the very lim 
ited demand. Manufacturers interested in specific lines of 
inventions would do well to avail themselves of such digesis 
so far as suitable to their purposes. These digests have 
been the outgrowth of special activity in certain lines of {n- 
dustry at certain times. I have never seen a complete list 
of these digests, and do not know that one could be made; 
but I here append a list as complete as I can make i: 


Machine Attachments." By Geo. W. Gregory 

“treach-Loading and Magazine Small Arms, Exccpt Re 
volvers."’ By V. nw. Stockbridge. 1S7o. 

“Seeding Machines and lmpiements. 
1878. With certain supplements since. 

“Plows and Attachments."’ By James T, Allen. 188% 

“Agricultural implements.’’ By James T. Alicn. ISM. 

“arrows and Diggers, Seeders and P.anters, Culidvavors, 
Harvesters,’’ By James T, Allen. 

“Cycles or Velocipedes, with Atiachments.’’ 
T. Ailen. 1892. With certain supplements. 

“Underground Lines."’ By James W. See. 1SN6. 

Foreign Patents. 

Good foreign patents are extremely valuable prop. rty, but 
it does not follow that all foreign patents are of value. Not 
one in a hundred of American inventions, even if they are 
somewhat profitable, are worth the cost and t.ouble of for 
eign patents, The cost of foreign patents is heavy, and in 
most cases the continued validity of the patents is contin- 
gent on the payment of taxes and the local working of the 
invention. If a customer is promptly found under the for 
eign patent, then its taxes and working offer few diff cul.ies; 
but if no customer is found within a year it becomes a se 
rious Matter to perform the legal workings, Litt.e or no 
confidence shou:d be placed in nominal or paper workings, 
and even these are expensive. In some countries taxes be - 
gin and the invention must be worked at the end of the first 
year, and the working must not permanently cease; and in 
the case of Canada, the continued validity of the pa.ent re 
Stricts the power to import the invention into Canada. 

An invention which has made good profit in Amer.ca and 
is a maiter of foreign requirement is well worth for.ign pa 
ents, and the customer may often be found in view of the 
American success. But the trouble is that the foreign pat 
enting cannot be delayed until American success determines 
its expediency. In some foreign countries the patent wou.d 
be rendered void by prior patenting or disclosure, and ia 
America the patent expires with the term of the first ex 
piring previously granted foreign patent. Hence, to avolu 
any ante-dating, all the patents shouid bear about even daie 
Date can be made for foreign patents by mereiy filing the 
application, whiie in America the date of patent is the dat« 
of grant, and may be months or even years after the date of 
application. Hence the proper course is to take no steps 
regarding foreign patents till the United States app-ication 
is allowed. Then select the proper future issue day for the 
United States patent and cause all the foreign applications 
to be filed on that day. An exception is to be made in case 
the invention goes into public use before the issue of the 
United States patent. In such case the shortening of the 
life of the United States patent must be submitted to, and 
the foreign patents should be taken out before public dis- 
closures would render them void. 

In most foreign countries patents are granted as a matter 
of course, without examination into novelty, and the grant 
of the patent is no evidence whatever that tne patent is good 
for anything. In Germany applications are examined, and 
generally rejected. The merit which will insure the grant of 
a German patent is not at all to be measured by American 
standards. 

Briefly, then, waste no money on foreign patents unless 
prompt results are in sight, or unless the invention is of 
importance enough to justify the expense and trouble due to 
recurring taxes and legal local working of the invention; 
foreign patents shonld antedate invalidating disclosures of 
the invention; it is desirable that all patents on the same 
invention bear even date. This latter can be secured by 
filing the foreign patents in the interval between allowance 
and grant of the United States patent. 

THE TRACK ELEVATION AT CHICAGO which is be- 
ing blocked by the refusal of the Chicago & Alton R. R. 
to agree to the plans is not that at the 16th St. crossing, 
as stated in our issue of last week, but is just beyond 
that point. Southwest from 18th St. the tracks of the 
Chicago & Alton R. R., Illinois Central R. R. and Atchi- 
son, Topeka & Santa Fe Ry. are all paralle)] and close to- 
gether, and these tracks are to be eievated. The pians 
have been agreed upon by the city and the two latter 
roads, but the former road wants the city to erect viaducts 
over the tracks. At the 16th St. crossing the Chicago & 
Alton R, R. is not an important factor, as it has only one 
or two tracks to be dealt with. 


By James T. Allen, 


By James 
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We give considerable space in this issue to a 
valuable paper read at this week’s meeting of the 
American Society of Mechanical Engineers on the 
subject of patents, a matter on which few engi- 
neers and manufacturers are as well informed 
as they should be. We do not mean by this that 
it is to be expected that the average civil or me- 
chanical engineer should be a competent patent 
attorney; but there are a few simple facts re- 
lating to patents which every engineer, and, in 
fact, every intelligent business man ought to 
know. Many of these facts are laid down in Mr. 
See’s paper; and we venture to say that any of 
our readers who are not already familiar with this 
subject will be well repaid by not only cursorily 
.eading this paper, but by giving it such thorough 
study as will enable them to keep in memory the 
principal propositions which Mr. See lays down. 
It seems to us probable that this paper, notwith- 
standing the fact that it presents nothing new, 
but merely lays down some very elementary facts, 
well-known to every patent attorney worthy of 
the name, is likely to be of the most practical 
value to the members of the Society of Mechani- 
cal Engineers of any paper presented at the cur- 
rent meeting. 
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There is one matter relating to patents and in- 
ventions on which Mr. See touches, that seems td 
us deserving of more emphasis, and that is the 
very great importance of the reduction in price of 
printed copies of patents which was made some 
time ago, and the opportunity which it offers 
of studying the “state of the art” and the history 
of almost every possible invention. The question 
is all the time coming up in engineering, and in 
the manufacturing industries: Is this or that sug- 
gested improvement really new? The only way 
to give an approximate answer to this question 
(and it must be borne in mind that none but an 
approximate answer can ever be given) is to 
search the Patent Office records. Now the old way 
of making a search to see what prior patents ex- 
isted in any given field was first to go to one of 
the few libraries having complete files of the “Of- 
ficial Gazette of the United States Patent Office.” 
Then, beginning with the indexes to the annual 
volumes, it was necessary to search in them for 
patents granted in each year for the particular 


device in question, and also for any other device 
which might, perhaps, contain similar elements to 
those in the device whose novelty was in question. 
Having searched all the indexes from 1836, when 
the present numbered series began, and accumu- 
lated a formidable list of patents, the next step 
was to search for these various patents in the 
bound volumes of the “Gazette” itself, in which 
the claims and part of the drawings of every 
patent are printed, and see which of the patents on 
the list could be thrown out as of no interest in 
connection with the question under consideration. 
Copies of the patents still left on the list would 
then be purchased from the Patent Office, at a 
cost of 10 cts. each, or in case access could be had 
to the very few libraries in the country where 
bound volumes of the complete patents are pre- 
served, they could be looked up there. 

The labor involved in this process of preliminary 
examination was so enormous that for years it 
has been abandoned except by poor inventors with 
time but no money at their disposal, and by those 
who knew no better. It was cheaper by far in 
order to ascertain whether a device was really 
novel or not to prepare a formal application for a 
patent and send it to the Patent Office, which 
would act upon it in one to six months. 
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But the reduction in the price of printed copies 
of patents has made this old method of “prelimin- 
ary search” obsolete. A pamphlet, published by 
the Patent Office and sold at 10 cts. per copy, con- 
tains a complete classification of all the subjects 
of invention, and should be in every engineer’s li- 
brary. Suppose it is desired to see whether some 
new device in connection with the continuous 
heating of trains by steam from the locomotive 
is old. Turning to the pamphlet above referred to, 
we find that this is under Class 126, Stoves and 
Furnaces, and that it is Sub-Class No. 129, under 
Heating Systems—Train—Steam; also that the 
number of patents issued to date in this sub-class 
is 117. Where all the patents in a sub-class are 
ordered, the price is only 3 cts. per copy. Thus by 
sending the sum of $3.51 to the Patent Office, this 
whole set of patents can be obtained, constituting 
a complete record of what has been accomplished 
in this field by every inventor who has thought 
enough of his work to obtain a United States 
patent. 

Of course, it is not always easy to determine 
under exactly what sub-class a given device will 
be placed, and it is sometimes advisable to pur- 
chase the patents in two or three sub-classes. But 
it will almost always be found that the money 
thus spent is well spent. The information thus 
obtained may make it clear that a device is so far 
from novel that no patent of any value could be 
obtained, or may so enlighten an inventor as to 
what others working in the same field have done, 
that he will be able to put his own device in far 
better shape before putting it into use or applying 
for a patent upon it. 

It is true, of course, that the present classifica- 
tion is by no means perfect, and that errors some- 
times occur through the means pointed out in Mr. 
See’s paper. On the other hand, any search, even 
that of the Patent Office examiners, is only ap- 
proximate; and if the file of patents in the sub- 
class to which an invention belongs is searched 
through without finding anticipations, there is a 
strong probability that the invention is novel. 

Further, as we noted in our issue of May 12, the 
present Congress has done what the Patent Office 
authorities have long been pleading for, enacted 
a law permitting the Commissioner of Patents to 
thoroughly revise and perfect the official classifi- 
cation so as to greatly facilitate the work of the 
office and of those who do business with it. 

The principal iron ore supply of the United 
States is about to be monopolized by Standard 
Oil methods, according to a wail in the Pittsburg 
“Post,” from which we quote as follows: 

The independent or smaller iron ore producers in North- 
ern Minnesota appear to be sharing the fate which came 
upon the independent oil producers years ago, and at the 
hands of the same master in monopoly building. The 
Rockefeller ore combination is drawing into its clutches 
all within reach, and if the railroads are not working with 
it through discriminating rates against the independent 
concerns, as they worked with the Rockefeller Standard 


oil conspiracy, many le in that section will have 
guessed wrongly. of the rapid absorption of the 


Vol. XXXIX. Ni 22 
small concerns on the Mesaba range, ou 
miner says: Dulurt 
“It means that some fine day the iron in s of 
country will wake up and discover that there... the 
to be had in Minnesota, and the furnace men 
ing ore of their strongest sgmpetitors. It means thers, 
Carnegie-Oliver combination and the Minneso 
propose to dictate to the iron interests of |... 
States and control absolutely the cheaply . rey 
mines of Minnesota, the cheapest-worked pro) pay 
planet. They will be in a position to put th. . risa 


down to suit their purpose, which will ever 

their power over the production of ore. 1: 
knowing where their interests lie, are han: 
with the Carnegie-Oliver people.”’ 

If the railroads are, as hinted by th. 
discriminating against the independen: 
ducers, that is a wrong which should b-« ; edied 
by the Interstate Commerce Commission, but jp 
other respects the so-called monopolizin: 
iron ore production of Minnesota by a ¢; trong 
companies is only a step forward in omic 
progress, and one which is in the dir. 


pro- 


f the 


A Ol 
cheapening the cost of steel to the public « large, 
and of enabling the steel makers to export 4 con. 
siderable part of their product in competiti.:. wit) 
England and Germany. The principal iman 
cause which enables this country to expor stee| 
rails to-day is the work that has been done py 
the large companies in cheapening the © st of 


mining and transporting ore. Small mining © rpor- 
ations could never have gone to the expense of 
providing the magnificent ore handling machinery 
on the docks, and the fine railroad and vesse| 
equipment which are now used and which are 
necessary to the furnishing of cheap iron ore ty 
the furnaces. If the iron interests of the coun- 


ing, 


will be that the iron interests, that is, the owners 
of steel rail, wire and sheet mills, are also owners 
of blast furnaces, of ore and coal mines, of coke 
ovens, of railroads, of lake vessels, and of docks 
It is by combining the ownership of all these 


necessary parts of the iron manufacturing indus- 


.try that an iron-making company is enabled tu 


make and sell cheap steel and thus to become a 
benefactor to the public. 


WHAT IS THE HEATING SURFACE OF A STEAM 
BOILER ?* 


It is a fact which is now generally understood 
by engineers and all who have to do with steam 
power plants, that the power of any boiler, or 
more accurately the amount of steam which it 


can furnish in a given time, depends first of all 
upon its area of heating surface. Of course the 
amount of steam which a square foot of heating 
surface will produce varies between very wide 
limits; and is affected by a multitude of condi- 


tions. It is also true that heating surface is no 
more essential than the means for supplying 
the heat—that is to say, a furnace of sufficient 
size and grate surface to burn the fuel, and draft 
sufficient to supply the furnace with the neces- 
sary air. The furnace and the chimney, how- 
ever, are not necessarily parts of the boiler at all; 
their function is merely to supply the heat, and 
the function of the boiler proper is to transfer as 
much as possible of this heat to the water which 
it contains. Both the amount of heat which it can 
tramsfer in a given time and the proportion of the 
total heat generated which can be transferred 
vary with the area of the heating surface expused. 
In other words, both the capacity and the economy 
of a steam boiler depend directly upon its area of 
heating surface. 

Evidently, then, the area of the heating sur- 
face of a boiler ought to be determined with a fair 
degree of accuracy. The designer of the boiler 
must know it, if, with any degree of precision, 
he is to adapt the boiler to the work which it has 
to do. The seller of boilers must know it, if he is 
to be sure of fulfilling his guarantees of capacity 
or economy; and the purchaser of boilers should 
know it in order to determine what he is getting 
for his money. As a matter of fact, a very large 
proportion of the boilers bought and sold are actu- 
ally bought and sold by their heating surface. 
The price asked for and quoted may be the price 
per horse-power, but the horse-power is deter- 
mined directly from the heating surface, the num- 


*The substance of this editorial is presented by MY. 
Charles Whiting Baker, of the editorial staff of this jour 
nal, in a paper read before the American Society Me- 
— ineers at its meeting at Niagara Fa''s this 
wee 
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, et allowed to a horse-power vary- 
according to the type of the 
boiler, Again, in comparing the work done by 
different noilers, the relative heating surface is 
always taken into consideration. 

We necd go no further for proof that accurate 
ation of boiler heating surface is a de- 


sth thin g. But we have now to notice the re- 
‘narkable fact that in computing boiler heating 
a . an error of from 7 to 17 per cent. is madeé 
by " acge proportion of steam engineers and 


poiler monufacturers. The error to which we refer 
» taking the surface in contact with the 
‘ead of that exposed to the fire or hot 


consis 
water, i! 


gases, as the heating surface. If the heating sur- 
face is flat, of course the areas are the same, 
but boiler heating surface is in most cases made 
up of tubes, amd the difference between the in- 
terior and exterior surface of a boiler tube is as 
mucn as 17 per cent. of the interior surface in 
the case of a 1-in, tube, and is about 7 per cent. 
in a 4-in. tube. 

The error arises in the first place from a fail- 
ure to appreciate the FACT THAT THE HEAT- 
ING SURFACE EXPOSED TO THE FIRE IS 


THE ACTUAL HEATING SURFACE OF THE 
Bol.LR, ON WHICH ITS CAPACITY DE- 
pgNnps. A clear understanding of this fact is 
s» important, and it has been and is so generally 
mistaken by engineers and writers of engineer- 
ing works, that we venture to submit a discussion 
of the elementary principles on which this asser- 
tion is based. 


= Y 


In the accompanying cut, suppose we have an 
iron plate 1 in. thick, on one side of which is 
flowing a current of hot gas at a temperature of, 
let us say, 1000°, and on the other side is a body 
of water in a steam boiler at a temperature of 
300° (corresponding to a gage pressure of steam 
of about 52 Ibs.). 

Now the heat in passing from the hot gas on 
the side of the plate to the water on the other 
meets with three different resistances, as follows: 

(1) Resistance in passing from the gas to the 
surface of the plate. 

(2) Resistance due to the passage through the 
plate. 

(3) Resistance due to the passage from the 
other surface of the plate to the water. 

That one of these resistances which is accu- 
rately known is (2) the resistance in the passage 
through the plate. The heat conductivity of 
metals has been carefully determined by experi- 
ment in physical laboratories, so that if we know 
the actual temperatures of the two surfaces of a 
Plate and its thickness we can at once determine 
how much heat is passing through a unit area 
ina given time. On the other hand, if we know 
how much heat is passing through the plate, we 
can determine what is the difference of tem- 


perature of its two surfaces. Let us solve an 


*xample of the latter sort: Suppose the plate is 
‘ransmitting heat enough to evaporate 3 Ibs. of 
Water per hour from and at 212° per square foot 
of its area, or about the average rate that the 
heating surface transmits. heat in an ordinary 
stationary boiler. Since 965.7 heat units are re- 
quired to transform a pound of water at 212° 
‘nto steam at the same temperature, the plate will 
transmit 3 x 965.7 = 2897.1 heat units per square 


foot per hour, or for convenience let us say 2900 
heat units. 

Now experiments on the conductivity of metals 
have shown that an iron plate 1 ft. square and 
1 in. thick whose opposite surfaces are kept at a 
uniform difference in temperature of 1° F. will 
transmit in an hour 473 British thermal units.* 
Hence to transmit 2900 B. T. U. per hour, the 
difference in temperature of the two sides of the 
plate will be 2900° + 473 = 6.13°. 

It will doubtless surprise many to learn that so 
small a difference of temperature between the 
two surfaces of an iron plate is sufficient to cause 
so large an amount of heat to flow through it; 
but the coefficient for the heat conductivity of 
iron on which it is based is the result of many 
experiments by the most eminent physicists, and 
is accepted as correct by the best scientific au- 
thorities, and there is no reason to doubt its ac- 
curacy.t 

In studying our present problem, however, the 
exact accuracy of the coefficient is a matter of no 
particular importance. We just found that 
boiler heating surface 1 in. thick, when trans- 
mitting 2900 h. u. per hour, will have a difference 
of temperature on its two sides of 6.13° F. But we 
never have heating surface of such thickness in 
steam boilers. The shell heating surface in ex- 
ternally fired boilers is seldom over %-in. thick. 
Furnaces and fire boxes are made of \4-in. to 
8£-in. plates, while tube heating surface is from 
1-16 to \%-in. thick. We see, then, that the actual 
difference of temperature between the two sur- 
faces of a boiler tube transmitting heat at the 
rate already named will be from \ to 1-16 of 
6.13°, or in round numbers from %° to less than 
1° F. As the eminent physicist Lord Kelvin has 
said, for all practical purposes we may con- 
sider that the heating surfaces of steam boilers 
conduct heat as if they were no thicker than 
paper, or as if the metal were of infinite con- 
ductivity. It will be seen also that an error of 
50 per cent., or even of several hundred per cent., 
in determining the coefficient of conductivity of 
iron, even if such an error were probable, would 
make no practical difference in this conclusion. 

There are many facts of practical importance 
to be drawn from this. For example, in its light 
we can readily see how little reason there is to 
expect any greater economy in locomotive boilers 
with brass or copper tubes and fire boxes than in 
those of steel. Yet we still hear the superior con- 
ductivity of copper urged as a reason why Eng- 
lish railways stick to the use of copper fire boxes. 

Turning again to the sectional view, we know 
now that the two surfaces of the plate (if we 
conceive its thicknesss reduced to that of an 
ordinary boiler tube), will have only a trifling 
difference of temperature. Next let us discuss 
the relative heat-absorbing powers of the water 
on the one side of the plate and the hot gases on 
the other. It is to be kept clearly in mind that the 
temperatures of the two sides of the plate which 
we have just consijered are the temperatures of 
the skin of the plate itself, which is quite a 
different matter from the temperature of the air 
or the water in contact with the plate. 

If this is clearly understood it will be easy to 
understand. that the actual temperature of the 
plate itself depends on the relative heat-trans- 
mitting power of the fluids on its two sides. If 
these fluids were the same on the two sides, and 
were at the same temperature and under the 
same conditions as respects mobility, then the 
plate temperature would be a mean of the tem- 
peratures of the fluids on its two sides. But in 
the case shown in the cut, since water is many 
times as efficient as air or furnace gases in ab- 
sorbing heat, the plate temperature will be nearly 
the same as that of the water, and far below the 
temperature of the hot gases. 

This is a fact which is a matter of common 
knowledge; and yet it has been overlooked by 
many engineers and by engineering writers; and 
because it has been overlooked is one main reason 
why engineers have not always insisted on the 
fire side of tubes being considered the heating 
surface of steam boilers. 

*See Ganot’s ‘‘Physics,’’ 13th ed., p. 378. 

?tMany engineering text-books and pocket-books still 
quote Rankine’s formula and Peclet’s coefficients for heat 
conductivity; but the latter have been found by the more 


careful research of modern physicists to have been largely 
in error. 


Let us review some of the facts which show the 
relative heat-absorbing power of water and gases; 
Take an iron rod and heat it to redness, then let 
it be held still with only the air in contact with 
it, and see how long a time elapses before it is 
cool enough to be touched. Heat the rod to red- 
ness again and then plunge it in water, and again 
note the time before it can be touched. We have 
then a very rough approximation of the relative 
heat-absorbing powers of air and water. 

Again, experiments have been conducted to de- 
termine the temperatures to which a metal plate 
could be heated when one side was in contact 
with water. The temperature was determined by 
inserting in it plugs of various fusible alloys, and 
the fire side of the plate was then subjected to the 
most intense heat that a powerful blow-pipe could 
produce. So long as the water side of the plate 
was clean it was impossible to melt the fusible 
plugs.* 

The most striking illustration, however, which 
we have ever seen of the large heat-absorbing 
pcwer of water, as compared with air, was an 
experiment conducted by a member of the staff of 
this journal some years ago. A vessel having a 
large vertical tube of about 2 ins. diameter was 
filled with cold water (45° to 50° F.):; the hot 
gases from a large oil lamp or a Bunsen burner 
at a temperature of some 1000° or more were 
then passed up through the tube. The surface of 
the tube exposed to the hot gases was kept so 
cold by the water on the other side that drops of 
dew were condensed upon it from the hot gases, 
and the interior of the tube became actually 
coated with dew, which remained until the water 
was warmed to about 60°. 


It is very easy to understand why water should 
have so much greater heat-absorbing power than 
air. The specific heats of water and air are as 1 
to 0.23 for equal weights; but since air at or- 
dinary temperatures weighs only 1-812 as much 
as an equal volume of water, if we consider a 
thin film of air in contact with a hot surface and 
a film of water of equal thickness and area in 
contact with a similar hot surface, the water 
would absorb 3,530 times as much heat as the air 
if the temperatures of each were raised an equal 
amount. Again, the relative heat conductivities 
of water and of air, according to Lord Kelvin, 
are as 40 to 1. On the other hand, in the trans- 
mission of heat from a surface to a fluid, the 
mobility among the particles of the fluid, whereby 
fresh portions of it are constantly brought in con- 
tact with the surface, is a matter of great lm- 
portance, and in this respect air, of course, has 
a considerable advantage. 


We know of no trustworthy figures for the 
relative heat-absorbing power of air and water; 
and the practical importance of their accurate 
determination may be trifling, for we know in a 
general way and from the examples already 
cited that water absorbs heat very many times 
more rapidly than air, so many times that in the 
ease of a thin metal plate, such as a boiler tube, 
transmitting heat from furnace gases on the one 
side to water on the other, we can be quite cer- 
tain that the temperature of the metal plate is at 
most only a few degrees warmer than the water 
in contact with it. 


In other words, in any steam boiler with clean 
heating surfaces we can assume the temperature 
of the fire side of the heating surface to be prac- 
tically the same as that of the water in the boiler. 
Perhaps it may be 1° more; perhaps it may in 
some cases be 20° or possibly 30° more. The differ- 
ence is of no practical importance, since in the few 
cases where so large a difference as 20° or 30° 
may possibly exist the temperature of the fire to 
which the surface is exposed is greater by prob- 
ably 2,000°, or more than the temperature of the 
plate. 

If, now, it is clear that the fire side of the boiler 


mining the maximum temperature reached by the plate 
is subject to more or less error on account of the ob- 
struction to the passage of heat from the plug to the 
metal of the plate (the plug being merely imbedded in 
the surface of the pate and not passing entirely through 
it). Any joint between two metal surfaces interferes 
with heat conductivity just as it does with electrical con- 
ductivity. The amount of interference depends upon how 
intimate the contact is between the metals, the amount 
of oxide (if any) between them, etc. 
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as that of the water in the boiler, the reader will 
have little difficulty in comprehending that this 
surface, and not the surface on the water side, is 
the real heating surface of the boiler, which meas- 
ures its capacity of making steam. 

The great resistance to the flow of heat in any 
steam boiler is in getting the heat from the hot 
gases into the surface exposed to them. Com- 
pared with this, the resistance to the passage 
through the plate and the resistance to the pas- 
sage from the plate into the water are mere 
trifles. If we increase the surface exposed to the 
hot gases we shall increase the capacity of the 
bciler to absorb heat; but if we leave this surface 
the same and increase the surface exposed to the 
water the amount of heat transmitted in a given 
time will be practically the same. 

The case can be made still more clear, perhaps, 
by an analogy to the flow of water through pipes. 
If we have a length of 1-in. pipe connected to two 
lengths of 12-in. pipe, and allow water to flow 
through them under a head, it is clear that the 
flow will be determined by the resistance of the 
l-in. pipe. If we enlarge that we shall enlarge the 
flow; but if we leave that alone and enlarge 
either or both the 12-in. pipes, the flow will be 
practically unchanged. 

The area of ‘he fire side of the tube is what de- 
termines the heat-absorbing power and the steam- 
making capacity of the boiler. If we can cause 
this to take up more heat in any way we shall 
increase the power of the boiler. The Serve tube, 
with its ribs extending into the hot gases, in- 
creases the interior surface of the tube, and thus 
its capacity for absorbing heat. If, however, in- 
stead of putting ribs on the fire side of the tubes, 
we put them on the water side, we increase the 
surface exposed to the water, but we make no 
increase of any practical importance in the 
amount of heat transmitted. In a similar way, 
the curved form of the tube, which causes the 
surface exposed to the water to be greater than 
that exposed to the fire (in fire-tube boilers), 
effects no increase in the amount of heat trans- 
mitted. The real heating surface, which deter- 
mines the amount of heat transmitted, is the 
surface exposed to the fire. 

In the preceding discussion it has been sup- 
pos?i that the heating surfaces were clean on 
both sides. As a matter of fact, heating surface 
is almost invariably more or iess coated with 
soot or ash on the fire side and with scale on 
the water side. If the preceding discussion has 
been carefully followed, it will be clear that the 
transfer of heat will be much more interfered 
with by the deposits on the fire side than by de- 
posits on the water side. To use again the 
analogy of the water pipes, a half-closed valve in 
the 1-in. pipe would have far gnore effect than 
a half-closed valve in the 12-in. pipe. It is no 
part of our purpose to excuse lack of care ir 
keeping boilers free from scale; but it is never- 
theless quite certain that a thin scale on boiler 
tubes does not interfere in any noticeable degree 
with the capacity or economy of a boiler, while 
the coating of the fire side of the tubes with a 
flocculent deposit of soot does certainly interfere 
in a marked degree with a boiler’s steam- 
making capacity. Of course a thick scale on 
the water side of tubes or other heating surface, 
or any other material which acts as a non-con- 
ductor, may considerably obstruct the flow of 
heat. If it doas this, the temperature of the heating 
surface itself will at once be raised, and may 
reach a point, as happens sometimes with the 
shells of externally fired boilers and with the fur- 
naces of marine boilers, where the metal may be 
so heated as to bulge or buckle. 

It may be worth while in this connection to 
administer a puncture to a certain hoary fraud 
which has been repeated in technical literature 
and trade catalogues “ad nauseam.”” We refer 
to a table purporting to give the loss of economy 
in per cents. for each 1-16 in. of scale upon the 
heating surface of a boiler. In view of the fact 
that there are many varieties of boiler scale, 
varying widely in porosity and heat conductivity, 
and remembering that the thickness of scale in 
different parts of a boiler is never uniform, it 
hardly needs the discussion above to show the 
utter absurdity of this ancient “fake.” 

Another deduction of practical importance from 


the fact just set down is that so far as the trans- 
mission of heat after the boiler is making steam 
is concerned, the circulation of the water in boilers 
is of a good deal less consequence than has been 
sometimes claimed. We do not mean by this that 
it is not worth while to make proper provision 
for circulation. There are possibly some parts of 
boilers worked with forced draft, such as the 
tube-plates of marine boilers, where it is so diffi- 
cult for the steam bubbles to get away fast 
enough that we have a mass of foam instead of 
water in contact with the plate. Under such con- 
ditions, of course, the plate is bound to be heated; 
but this is probably a very rare occurrence, even 
in boilers which are pushed most severely. If 
anyone is inclined to stick to the old hobby that 
circulation is of great importance to economy, he 
would do well to consider the conditions in the 
narrow water space (about 3% ins. wide), around 
a locomotive fire box, where the steam rushing up 
is directly opposed by the water going down. Let 
it be understood that we are referring to circula- 
tion only as affecting the transfer of heat and the 
consequent economy and capacity of the boiler. 
Good circulation is desirable to prevent unequal 
heating of the boiler, and consequent straining, 
and it may be of service in preventing deposits 
of scale and mud in places where they are least 
desirable; but that it has any appreciable effect on 
economy and capacity is not proved, and probably 
cannot be. 

It has been demonstrated above that the surface 
exposed to the fire is the real heating surface of 
a steam boiler. Is there any good reason why 
this should not be generally adopted by engineers 
as the correct, and the only correct, method of 
computing heating surface? 

The following are some reasons, good or bad, 
which are likely to be urged against this: 

1. The makers of fire-tube boilers will claim 
that this gives the water-tube boiler makers an 
advantage. With the same number of tubes in a 
boiler, of the same length, the water-tube boilers 
can show 7 to 11 per cent. greater heating sur- 
face. This is of course true; but is it not an ad- 
vantage to which the water-tube boilers are fairly 
entitled? It must be remembered that nowhere 
in this discussion has it been claimed that there 
wis any fixed heat transmitting value for heating 
surface. On the contrary, it is entirely certain 
that a square foot of heating surface in one type 
of boiler may have double the heat transmitting 
power of an equal area in another. Again, the 
relative facility with which heating surface can 
be cleaned of soot and ash counts for a vast deal, 
more than most steam users are accumtomed to 
think. It certainly seems that the makers of fire- 
tube boilers have enough valid arguments to offer 
for their product without demanding the privilege 
of overstating their heating surface by 7 to 11 per 
cent. 

2. Another argument offered for the use of the 
exterior surface as the heating surface is that 
this makes a given boiler show a larger heating 
surface than if the interior were taken. How- 
ever much or little the argument may appeal to 
boiler manufacturers, it deserves no weight with 
engineers. A foot rule is no longer for calling it 
13 inches. 

3. It is urged that practice is and has in the past 
been fairly uniform in accepting exterior area as 
the heating surface, and it is best to stick to a uni- 
form practice, even if it be in error, than to change. 
If the practice were actually uniform, there might 
be reason in this argument; but while the ma- 
jority of engineers probably use the exterior sur- 
face of tubes in computing heating surface, there 
is a very respectable minority which insists on 
the correct method of computation, and this mi- 
nority shows no signs of decreasing. 

4. As the outside diameter of the tube is even 
inches, and the thickness of tubes varies, it is 
easier to compute the exterior heating surface 
than the interior. Probably this is one of the prin- 
cipal reasons why the outside surface has so fre- 
quently been taken; but in these days of tables 
and pocket-books and aids to computations, so 
trifling a matter as computing the interior area 
of a tube ought not to be an excuse for per- 
petuating an error. As a matter of fact, it will 
generally be less labor to do this than it is to 
figure the cost of the tubes with the numerous 
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seri+s of discounts which are frequent), nd or 
hardware bills in these days. ; or 
We believe that none of the argurn hick 
have been cited ‘n favor of computi ey 
terior surface of tubes as their heat): rface 
justify engineers ‘n perpetuating this If 
however, for the sake of uniformity o, 
calculation, any one prefers to use :) ee 
surface of the tubes in fire tube boii. . a 
puting heating surface, the fact that : 3 not 
the real heating surface ought to be k. arly 
in mind. Misconception and wrong id. this 
point have been responsible for not mis- 
takes and absurdities in the design team 


boilers. 


LETTERS TO THE EDITO! 


“De Pontibus” from the Standpoint of the Covcuiting 


Engineer. 

Sir: As in this work Prof. Waddell has giv: pro 
fession a book which all will concede to t& t least 
original, a few remarks concerning its contents n the 
standpoint of the consulting engineer may prov: nter- 
est in connection with the review published in E) »\neer- 
ing News of March 31, 1898. It may be noted fr. thar 
the author departs radically from the beaten th of 
bridge literature and plunges into a comparative!) unex- 
plored territory; he omits atl theory of stresses and de. 
votes his labor to laying down and elucidating jractica! 


principles of design; to investigations regarding nomy 
in determining lengths of spans; and to the development 
of very complete sets of specifications governing mate- 
rials, workmanship, general design, shipment and erection 
of railway and highway bridges and viaducts. 


The introduction contains some very pertinent remarks 
on the advantages of having an engineer design bridge 
structures, instead of putting this work in the hands or 


the contractor. It is really surprising how many people 
including even engineers and managers of railways, be- 
lieve they are saving money by not engaging an 
engineer. They do not seem to realize that the des'gning 
of their bridges must be paid for by themselves in the 
end and that they might better pay a bridge engineer 
directly to design their structures in the interests of the 
railway company, rather than pay the contractor {ndl- 
rectly to design the structures in his own interest 

The principles of designing laid down by the author are 
many of them axiomatic, but the explanations given wil) 
prove of great value to the young designer. The subject 
of aesthetics is also well handled. This subject has not 
yet received the attention it deserves at the hands of our 
American bridge engineers and the author is to be com- 
mended for bringing it forward and giving it the import- 
ance to which it is so thoroughly entitled. 

The chapter on cantilever bridges is made up almost 
entirely of matter not found elsewhere. In this chapter 
the author draws largely on his own practical experience 
for examples and gives many practical and valuable sug- 
gestions. He criticises several important structures. giv- 
ing his reasons for each criticism. He also gives the 
results of an extremely valuable investigation by his as- 
sistant, Mr. Hedrick, of the most economic ratios for 
length of suspended span, to total length of the structure 
also of most economic length of anchor arms, and of the 
relations between the weights of metal in suspended span, 
cantilever and anchor arms, anchorages and anchor spans 
Diagrams for weights of cantilever and anchor arms are 
given, the data for the curves being obtained from actual 
estimates. 

The chapter on inspection should prove interesting, not 
only to inspectors themselves, but to engineers who are 

rily dependent upon them to see that the specifi- 
cations which have been prepared with so much care 
are lived up to by the contractor. A good many of ou 
railroad engineers and consulting engineers place an in- 
spector in the same position as a contractor, requiring him 
to give prices in competition with others and then place 
the work with the lowest bidder. This principle is hardly 
conducive to the best results, as the temptation must be 
to give the work as little attention as possible, either by 
curtailing the time given to the job or by placing cheap 
men in charge. Some engineers do not seem to conside! 
that it makes any difference whether an inspector is paid 
$2 a day or $6, or whether he gives any attention to his 
work or not, as long as periodical reports come in. A good 
deal of work is let at prices per ton which the engineer 
himself could figure would not permit the inspector 
give the work the attention he expects. 

In short, the book as a whole is meritorious and re- 
flects credit upon the author. It leaves little to be de- 
sired and covers a territory entirely its own. 

Frank C. Osborn, M. Am. Soc. ©. E. 

Cleveland, O., May 27, 1898. 


A Simple Rule for Determining the Maximum Bending 
Moment from Concentrated Loads. 

Sir: In figuring bending moments for a series of concel- 

trated loads it is often the case that there are two different 

positions of the loads that fulfil the requirements for givi0é 
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~imum bending moment on the span, and it is nec- 
7 work out both cases to find out the actual max- 

‘ To illustrate: The stringers of a highway bridge 
proportioned for a concentrated load of W pounds 
t two axles spaced a feet apart. With one load 
ap the maximum moment is 


wx 
M; = , where X = span. 
oth loads on the span the maximum moment is 
a |: 
a) 


oop to determine which equation gives the greatest 
moment, let M; = Mg Then x = 1.7la, the span 
the two equations give the same moment. When 


x 1.7la. M, =M, 


ins less than 1.71a one load at center of span will 
greatest bending moment, and for spans greater 


than 1.7la two loads on span give the maximum moment. 
The same method is used where there are more than two 
loads, as in the case of the drivers of a locomotive. 

Let x span. For the case shown by the diagram the 
moments will be for 


wx 
One load on span = 
2W x a |? 
Two loads on span Me 
3Wx 
Three loads on span Ms = a — Wa. 
4W x a 
Four loads on span My = ——— |—— — ——]|] — Wa 
x 2 4 
M, = Me x = 1.7la. 
Let; Mg = Ms} then jx = 2.22a. 
3 My, x = 3.73a. 
Hence the following rule: For a series of equal concen- 
trated loads equally spaced one load on the span gives the 


maximum moment where x is less than 1.71la, two loads on 
the span give the maximum moment when x is greater than 
l.7la and less than 2.22a; three loads on the span give the 
maximum moment when x is greater than 2.22a and less 
than 3.73a, and four loads on the span give the maximum 
moment when x is greater than 3.73a; x being the span and 
a the distance between loads. 
Respectfully, Benj. W. Guppy, 
Asst, Bridge Engr., Boston & Maine R. R. 
Boston, Mass., May 19, 1898, 


THE BOILER PLANT OF ARBUCKLE BROTHERS’ 
SUGAR REFINERY, BROOKLYN, N. Y. 


(With two-page plate.) 

The new sugar refinery of Arbuckle Brothers, 
located on the East River near the Brooklyn ena 
of the New York and Brooklyn bridge, is equipped 
with the most modern machinery in every de- 
partment. The boiler house, which we illustrate 
on our inset sheet, is especially noteworthy for 
its numerous devices for the saving of space, of 
labor and of fuel. The building, which is four 
Stories high, is entirely fireproof. The basement 
floor is to be oceupied as a storage warehouse; 
the steam boilers and economizers are located on 
the two floors above, and the top floor is taken up 
by a great bin for the storage of coal. The chim- 
ney is located in the center of the building be- 
tween the two economizers, as shown in the 
sround plan. The whole arrangement appears to 
be an admirable one for saving ground space, 
while at the same time it gives plenty of room for 
access to all the boilers and economizers, mini- 
mizes the length of horizontal flues, and provides 
for the easy equalization of the draft among the 
Several batteries of boilers, The latter is a point 


that is often overlooked in designing boiler houses. 
The boilers are of the inclined water-tube type, 
of the vertical header pattern, made by the Bab- 
cock & Wilcox Co., 29 Cortlandt St., New York 
city. There are 23 boilers in all, each rated at 
302 HP., or a total of 6,948 HP., 14 boilers being 
on the second floor and 9 on the third. They are 
set in ten batteries of two boilers each and three 
single boilers, as shown in the ground plan, which 
is that of the second floor. Each boiler contains 
16 sections of tubes, each section being 9 tubes 
high. The tubes are 4 ins. diameter and 18 ft. 
long. Each boiler has two 42-in. drums. There 
are four economizers on each floor, one for each 
two batteries of boilers. The flues are so ar- 
ranged that the gases from a pair of batteries 
may be carried either through its economizer or 
below it in case the economizer should require 
cleaning or repairs. 

Coal is fed into the boilers by automatic stokers 
made by the American Stoker Co., of Brooklyn, 
N. Y. This stoker has been on the market but a 
few years, and was until recently made in Day- 
ton, O., and used chiefly with the very smoky 
coals of the West. It is now being extensively 
introduced in the East for semi-bituminous coal. 
The stoker is of the underfeed type, and two 
stokers are placed under each 270 HP. boiler. It 
consists of a retort or magazine in the furnace 
and extending below the grate surface, and con- 
nected with a hopper located in front of the 
boiler by means of a conveyor pipe. In the bot- 
tom of this retort a worm is revolved by means of 
a small self-contained steam motor, which re- 
quires only about 0.2 HP. to operate it. The coal 
which is fed into the hopper is carried by the 
worm through the conveyor and the retort, up to 
and spread over the grate surface. Each one of 
these stokers is entirely independent of the other. 
The necessary air for the combustion of the fuel 
is furnished at a pressure of about 1% oz. by 
means of blowers, which are hung in this case 
from the bottom of the coal bins. The air is ad- 
mitted to the stoker through tuyere blocks placed 
on top and around the outer edge of the retort. 
The rate of feed of the coal and the amount of 
air used in the furnace are entirely under the 
control of the firemen. 


beam forms the support for a traveling carrier, 
from which is suspended a clam-shell coal shovel 
operated by a hoisting engine located in the tower. 
The coal on being hoisted from the boat is de- 
posited in a hopper in the tower, in which it is 
weighed by a scale overhead from which the hop- 
per is suspended. From the hopper it passes into 
a coal-cracking machine, which reduces it to a 
size suitable for the stokers, and from the cracker 
it passes through a chute into a filler, which loads 
it into the buckets of the Hunt traveling con- 
veyor. The endless chain of buckets then carries 
the coal up an inclined plane to the storage bin 
at the top of the boiler house, depositing it at any 
point in the length of the bin where it is de- 
sired. 

The Geo. M. Newhall Engineering Co., Lim- 
ited, 186 South 4th St., Philadelphia, were the 
architects of the plant. 


SOME LARGE FEED WATER HEATERS AND PURI- 
FIERS. 


The Hoppes Mfg. Co., of Springfield, O., is 
building for the new refinery of the New York 
Sugar Refinery Co. three exhaust steam feed 
water heaters and three live steam feed water 
purifiers. The latter, we are informed, are the 
largest that have ever been built. The general 
construction of the Hoppes purifiers and heat- 
ers are well known. They consist of horizontal 
cylindrical shells, filled with a stack of pans with 
curved bottoms. The feed water drips from one 
pan to another, depositing its scale forming ma- 
terial, which is precipitated by the heat, upon 
the surfaces of the pans, largely on the under 
surfaces, as stalactites are formed. The pans are 
removed from time to time, through the end of 
the heater, for cleaning. The exhaust steam 
heaters furnished to the New York Sugar Re- 
finery Co. are each 12 ft. 6 ins. long and 5 ft’ 8 
ins. diameter, with 16-in. exhaust steam inlets 
and outlets, 5-in. feed water inlet and 6-in. out- 
let, and are rated each at 1,500 HP. The puri- 
fiers, which are illustrated !n the accompanying 
cut, are 5 ft. 8 ins. diameter and 30 ft. 4 ins. 
long, and are rated at 1,250 HP. As shown in the 
cut, the feed water is entered at six different 
4 "Water Inlet 
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LIVE STEAM WATER PURIFIER FOR THE NEW YORK SUGAR REFINING CO.. 
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Built by the Hoppes Mig. Co., Springfield, O. 


With the use of these stokers it is found that the 
plant can be operated with fewer boilers and less 
labor than under any other operating conditions, 
owing to the fact that the boilers can be forced 
far beyond their rated capacity without any 
stoking of the fire by hand. 

With the use of these stokers any grade and 
quality of coal, either anthracite or bituminous, 
can be burned without smoke at the stack. The 
plant may thus be operated with the cheapest fuel 
on the market, changing from one fuel to an- 
other if changes in price make it advisable. The 
forced blast enables the full capacity of the plant 
to be maintained with any fuel, and also enables 
the plant to be operated with a stack of con- 
silerable less height than is required for hand 
firing. 

The coal is fed directly into the hoppers of 
these stokers from the large coal bin above by 
sheet iron coal chutes. 

The boiler house being located close to the river, 
coal is received by boat and elevated therefrom 
directly into the storage bins. The coal handling 
machinery is furnished by the C. W. Hunt Co., 
45 Broadway, New York city. The small cut, 
Fig. 6, shows the general arrangement of the ma- 
chinery in relation to the building, and Fig. 7 
shows the machinery in greater detail. A tower 
is built close to the wharf, and from it there ex- 
tends over the water a parabolic trussed beam 
which is hinged at the tower so that it can be 
out of the way of the mast of a vessel. This 


points on the top of the heater, and is taken out 
through a 6-in. opening in the pottom. The 
steam is supplied through a 10-in. pipe. Both 
ends of the heater are movable, so that the pans 
may be removed from either end as may be most 
convenient. 


CALCULATING THE TUBE HEATING SURFACE OF 
LOCOMOTIVE BOILERS. 


In our editorial columns of this issue the ques- 
tion is discussed as to whether in computing the 
heating surface of a boiler the area exposed to the 
fire or that exposed to the water should be taken 
as the heating surface, and the reasons are given 
why the correct method is to take the area ex- 
posed to the fire. Some time ago it became neces- 
sary to revise our standard list of locomotive di- 
mensions which we use for obtaining and publish- 
ing descriptions of locomotives, and the question 
arose as to the general practice of superintend- 
ents of motive power and locomotive builders in 
the computation of tube heating surface. We, 
therefore, sent out a number of inquiries to the 
principal railway companies and locomotive build- 
ers, and received some very interesting responses. 
Most of these replies are to the effect that the 
interior surface is the correct area to compute 
as heating surface in a locomotive boiler; but the 
outside surface has been more generally used, and 
many think it advisable to follow the more com- 
mon practice. Others, however, take what seems 
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to us the very sound position that if it is worth 
while to compute heating surface at all, it is 
worth while to compute the actual heating sur- 
face, and not some other quantity. 

We give below an abstract of a number of the 
replies received, which we think will be found of 
much interest: 


Atchison, Topeka & Santa Fe Ry. (John Player, Supt. 
of Machinery).—It does appear to me that the tube heating 
surface should invariably be given as the interior area 
of the tube, for the reason that the exterior area gives out 
the heat absorbed by the interior area. 

Baltimore & Ohio R. R. (Harvey Middleton, Gen. Supt. 
of Motive Power).—There is no question but that the in- 
terior of the tubes is the proper heating surface, but as 
it is the general practice to give the exterior, and this 
would give a proper idea for comparison between the dif- 
ferent builders, it would probably be better to leave it as 
it is now. 


Chicago & Northwestern Ry. (W. H. Marshall, Asst. 
Supt. Motive Power & Machinery).—I think it is better to 
use the outside diameter of the tubes in calculating the 
tube heating surface; not that this is a more correct 
method, but simply because heating surfaces are compara- 
tive, and it is much easier to figure the heating surface 
from this outside diameter (which is always in even inches 
or convenient fractions thereof) than to take the -inside 
diameter. One advantage in figuring the tube heating 
surface by the external diameter-is that it will be com- 
parable with much that has been published in the past, 
for I think this has been the universal practice, except 
where it has been distinctly stated otherwise. 

Chicago, Burlington & Quincy Ry. (G.W. Rhodes, Supt. ot 
Motive Power).—There will probably always be a contro- 
versy as to whether tube heating surface should be meas- 
ured on the Inside or outside. The U. S. Government and 
the English Admiralty, the principal locomotive builders 
in this country, and some of the railways, have adopted 
the measurement based on the outside dimension, and 
as that is the size which is usually given in even figures 
for the dimension it would appear to be a well-established 
custom which ought to be maintained. 

Erie R. R. (A. E. Mitchell, Supt. of Motive Power, and G. 
H. Goodel!, Mechanical Engineer).—Although it seems to 
be more general practice to report tube heating surface as 
calculated from the outside dimensions, it is my opinion 
that all of the sound arguments are on the other side. 

Michigan Central R. R. (Robert Miller, Supt. of Motive 
Power and Equipment).—It would seem as though the in- 
side should be taken, as that is the part exposed to the 
fire, yet the practice has been to figure the part exposed 
to the water. 

Northern Pacific Ry. (E. M. Herr, Supt. of Motive 
Power).—In regard to figuring the heating surface from 
the interior area of the tubes, there is no doubt that this 
is more rational, but I believe it is seldom done on ac- 
count of the much greater difficulty in getting it accurate. 
The outside diameter of the tube is always known quite 
accurately, while the inside varies with the thickness of 
the tube used, 

Pennsylvania Lines, West of Pittsburg (S. P. Bush, Supt. 
of Motive Power).—We agree with you in regard to the 
tube heating surface, that this should invariably be given 
as the interior area of the tubes, since the exterior area 
has simply to give out the heat absorbed by the interior 
area. 


Baldwin Locomotive Works.—It does not appear to us 
that the tube heating surface should be calculated from 
the interior area of the tube for two reasons: 1. The area 
of water in contact with heating surface is the area of 
the exterior of the tube; and (2) as the nominal diameter 
of the tube is the exterior diameter, the interior diameter 
varies with each difference of thickness and considerable 
additional complication would result from endeavoring 
to calculate the interior diameter. 

Brooks Locomotive Works (R. J. Gross, Vice-President). 
—We agree with you that the interior area of tubes should 
be given as the tube heating surface, as is the usual cus- 
tom in giving the firebox heating surface. This, however, 
is not done by the builders, as a rule, so far as we are 
able to learn, for the reason that the total heating surface 
is desired to be as large as possible. 

H. K. Porter & Co.—We have always been accustomed 
to figure the exterior tube area. It seems to us that the 
most important thing in this connection would be a gen- 
eral understanding, so as to always figure this matter in 
the same way. 

Richmond Locomotive & Machine Works (G. F. Jones, 
Secy.).—We agree with you in regard to the heating sur- 
face, and always consider the interior area as the proper 
tube heating surface, as that is the part that is exposed 
to the heat. 

Rogers Locomotive Co. (R. Wells, Supt.).—Theoretically 
the inside surface would be the correct basis for calculat- 
-ing heating surface, but owing to the variation in diam- 
eters due to the thickness of the tube it would not be 
practicable, or advisable, at least, to adopt it. The out- 
side diameter is used in nearly all cases in giving tube 
dimensions; this is practically an even figure, and is much 
easier on that account to use as a basis for calculating. 
There is nothing in the matter of tube surface that re- 


quires any very minute figuring, as no one is very posi- 
tive that any one definite ratio of surface is nearer ex- 
actly what it ought to be than one about that ratio. It 
does not matter much, I think, whether in a particular 
case, say 203 tubes are put in a boiler or 207, or 205 for 
that matter. The proper thing to do is to put in all you 
can without injuriously cramping the water spaces or 
interfering with a free circulation. As tube heating sur- 
face is usually about ten times that of the firebox heating 
surface, it seems scarcely worth while to get down so 
close in figuring as between the outside and inside sur- 
faces from which to determine the proper proportion, 
especially when the ratio based on either surface can at 
best be only a fairly good guess as to what it ought to be 
to produce the best results practicable, and it is there- 
fore as easy to guess correctly from the outside as the 
inside surface in getting at the matter of exactly what the 
tube heating surface ought to be. As the common practice 
is to figure on outside surface, it would not under the cir- 
cumstances be worth while to change it. If outside sur- 
face is given it conveys the idea of just what the fact is, 
as well as if the inside surface was given. 

Schenectady Locomotive Works (R. J. Pitkin, Vice- 
Pres. and Gen. Mgr.).—While the interior area in the tube 
is the one subjected to the heat, and consequently the ac- 
curate heating surface, the prevailing practice of locomo- 
tive builders is to use the external diameter of the tubes, 
and we betieve it would lead to great confusion at this 
late date to change this practice. 
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Chestnut is represented as in Fig. | 
which a ground wash of gamboge w): 
crimson lake and burnt umber is used. 
for graining should be mixed in a sep, 
and are burnt umber, Payne's grey an 
lake in equal but sufficient quantity 
contrast with the ground color. Fig. 5 ; 
black walnut; the coloring, when desired 
of a ground of Payne’s grey, burnt uy: 
crimson lake in equal quantities, using 
mixture, with the addition of more bur: 
for the graining. Hard pine, drawn as | 
is colored with a light wash of crimson |, 
umber and gamboge in equal parts, wit: 
ing mixture of crimson lake and burn 

Woods in general are shown in Fig. | 
should be colored with a light wash 
sienna and grained with a writing pen, an 
mixture of burnt sienna and India ink. 

The other sections are*solid wash c¢.) 
need no explanation beyond that given in 

It is not intended that these sections, anv», 
particularly the coloring, should be us fc 
rough or hurried drawings. In preliminar 
for estimates, and in many other cases, \_ .- 
ished and artistic drawings are necessary, 41} jy 
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CONVENTIONAL SECTIONS FOR MECHANICAL DRAWING. 


At the 1895 meeting of the American Railway 
Master Mechanics’ Association, a paper was read 
by Mr. F. W. Dean, M. Am. Soc. M. E., recom- 
mending in strong terms that the Association 
adopt the practice of computing the inside area of 
tubes as their heating surface as the best and 
only correct practice. In that paper Mr. Dean 
stated that the Rhode Island Locomotive Works 
uses the inside area as its standard, and also 
states that, while the U. S. Navy uses the exterior 
surface, they adopted this merely for the sake of 
ready comparison with the English Admiralty 
practice, and against their own better judgment. 


A SYSTEM OF CONVENTIONAL SECTIONS. 


The illugtration presented herewith represents a 
set of drafting conventions prepared originally 
for use in the Sibley College of Mechanical En- 
gineering, of Cornell University. Fig. 1 repre- 
sents a section of rock, wall and water. When 
used without color, as in tracings for blue print- 
ing, the rocks are simply shaded with India ink, 
using preferably a 175 Gillott pen. For color 
drawing the ground-work is made of gamboge, or 
burnt umber, and the water is shown by a blended 
wash of Prussian blue. The convention for mar- 
ble is shown in Fig. 2. To color this the whole 
section is made thoroughly wet, and each stone 
streaked with Payne’s grey. Building stone in 
general may be shown as in Fig. 7, or colored 
with a light wash of Payne's grey, the shading 
lines being added with ruling and writing pens. 
For earth, India ink and neutral tint with India 
ink irregular-penned lines are used. 


such instances the conventions given will be use- 
ful. The designs were prepared by Mr. John S. 
Reid, of Sibley College, Cornell University. 


THE RELATIONS BETWEEN THE PURCHASER, THE 
ENGINEER AND THE MANUFACTURER.* 
By William H. Bryan, M. Am. Soc. M. Ej 
3 (Member of the Society.) 

In the erection of buildings, the precedent of placing the 
work in the hands of a skilled architect has long since 
become well established. In civil engineering, the con- 
struction of railways, bridges, and roofs, is universally 
intrusted to engineers. In the newer branches of me- 
chanical and electrical engineering, however, it has only 


recently become the practice in this country to engage 
consulting engineers. The principal reason for this has 
been that there have been heretofore but few specialists 
who have devoted their attention exclusively to this class 
of work. The few well-trained men in these fields early 
connected themselves with manufacturing or contracting 
companies, or entered into these branches of work on their 
own responsibility. 

This situation has, however, in a large degree changed. 
owing to the large number of excellent engineering sc livools 
and the very thorough courses of theoretical and prac 
tical. training which are there given. These, coupled with 
the large number of trained and experienced men who 
have been connected with prominent manufacturing and 
constructing companies, and with the installation and 
operation of large plants, have now rendered available 
the services of many men of thorough technical training. 
supplemented by years of practical experience in actual 


construction. Many of these have no connection wih the 
*Condensed from a paper presented at the Niagara Falls 

meeting of the American Society of Mechanical Engineers. 
tTurner Building, St. Louis, Mo. 
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racturing, selling and contracting interests, and their 
vot jg not, therefore, open to the suspicion of bias 
- of or against any special manufacturer. 

hecoming more and more the custom, therefore, 

the same confidence in the consulting mechanical 
ectrieal engineer which has long been reposed in 
‘tect and civil engineer. He is called in at the 
stages of the development of the enterprise, for 
s to the general outline and arrangement of the 
its probable cost, the expense of operation and 
- enance, and the returns which may be expected 
she investment. He makes a preliminary reconnais- 
ake : and report giving this data. If these are approved, 
sai then makes a more detailed study of the problem, 
mapping out the general scheme more definitely, selecting 
particular system or type of apparatus best suited to 
His neal conditions of service, and preparing general plans 
pigtat ifications. These he accompanies with more de- 
; estimates of cost. When these are approved by his 
it us, proposals are asked for, and when received, 
“i s engineer assists the purchaser in canvassing and com- 
‘ne them, and in selecting that proposal—not neces~ 
ee the lowest—which seems best to meet the require- 
“ nts of the work in hand. 

The engineer then assists his clients in drawing up the 
final contracts, supervises the work during construction, 
and makes such final inspections and tests at completion 
as are necessary to determine whether the specifications 
have been complied with. 

This has long been the accepted custom in England, 
where the same difficulty of securing competent and un- 
biased engineers has not been encountered. No trouble 
has been met with in that country in applying the same 
rules to these branches of engineering which are uni- 
versally followed in other fields. 

As might be expected in any new department of engi- 
neering, however, the relations between the purchaser, 
the engineer and contractor have not always been har- 


fave 


a 


al 


tails 


monious. The present misunderstandings may be traced 
to a few serious causes: In the first place, the mechanical 
and electrical fields of work have, unfortunately, been 


embarrassed by too great a number of incompetent and 
inexperienced manufacturers and contractors, poorly 
equipped for good work, and with but limited intelligence 
and skill. To these have been added a more than ordi- 
narily large percentage of contractors, -~vho are not alto- 
gether scrupulous as to their methods, and whose object 
is to finish the work in almost any sort of shape which 
will pass muster. These incompetent, inexperienced and 
unscrupulous contractors—though relatively few in num- 
ber—have detracted from the good reputation of work of 
this character, and have forced upon the consulting engi- 
neer the necessity of inserting in his specifications the 
most rigid requirements as to the character of workman- 
ship and material, inspections and tests, which would be 
unnecessary if it were certain that the work would be 
awarded to contractors of established reputation, ability 
and skill. 

Furthermore, it has been found that some manufactur- 
ers are slow to adapt their designs and patterns to advanced 
and improved practice. Experience having shown the 
clear and decided superiority of certain designs, the engi- 
neer is justified in embodying them in his specifications, 
in spite of the fact that some manufacturers will attempt 
to force the continued use of antiquated forms. 

Again, the manufacturers are often careless in making 
guarantees, Some of them do not hesitate to meet any 
desired figures, if a competitor does so. Often they wil) 
oblige themseives to do what is impossible with the type 
of machinery they offer, and trust to luck, or careless in- 
spection or testing, to get the work accepted and paid for. 

The grievances of the manufacturers have recently taken 
shape in papers and discussions in the electrical press, 
and may be briefly summarized as follows: 

1. That the engineer appears unwilling to receive sug- 
gestions or advice from the manufactureres, as such ac 
‘ion might detract from the ‘‘dignity’’ of his position, and 
that specifications, therefore, often contain many annoying 
on provisions, sometimes impossible of fulfill- 


2. That the engineer does not always familiarize him- 
self with the facilities and standards of the manufacturer, 
and thus sometimes calls for special designs which can 
only be made, if at atl, at greatly increased expense; 
whereas standard apparatus wou‘d frequently answer the 
purpose equally well. 

3 That if the manufacturer is required to guarantee 
results, he should not be hampered as to details of des'gn 
or construction, In other words, the consulting engineer 
should not tell the manufacturer how he stould build his 
machine, but simply hold him responsible for results. 


To the first of these it may be answered that no harm 
can be done by full and free consultations between the 
manufacturer and the engineer. They have a common 

in view, namely, the securing of the best results. 


object 
It is natural that the engineer should reserve unto him- 


self a due degree of dignity, but he should not let this 
characteristic stand in the way of the best service in the 
interest of his clients. 

The demand for special machinery, however, presents 
sreater difficulties. It should be remembered that elec- 
‘rical developments have been so rapid in recent years— 
; with them the construction of special steam engines 

appliances—that a large percentage of the work has 

ssarily been special. Furthermore, this condition must 
continue, for the reason that the methods of generating 


nec 


and distributing electricity on a large scale, over wide 
areas, for endless varieties of purposes, have by no 
means reached uniformity of practice or system, and 
are not likely to very soon. The necessity for special 
machinery will, therefore, remain with us indefinitely, end 
will continue to cover a large percentage of our work. We 
must not lose sight of the fact that to attempt to carry 
the idea of standards too far, will surely result in hinder- 
ing improvements and stifling progress. 

I do not desire to be understood, of course, as decrying 
the use of standard apparatus for that large and increas- 
ing percentage of cases for which it is eminently, well 
adapted. The manufacturers deserve great credit for re- 
ducing their machines for different classes of service to 
standards, and the engineering profession is under many 
obligations to them for doing so, in so thorough and ex- 
cellent a manner. The reduced cost of standard appara- 
tus—the fact that in using it, one follows precedent—that 
repairs can be more quickly and more cheaply obtained, 
and that when secured the different parts are actually 
interchangeable, and will fit, and the further fact that 
standard machines can usually be secured in less time, 
being frequently carried in stock—all these are points 
of tangible advantage which no conscientious engineer 
can afford to overlook, Standard apparatus, however, is 
only possible when permanency of type and a reasonably 
constant demand in large quantities is assured. While it 
will frequently pay the engineer to modify his plans so 
as to use standard apparatus, there is a point beyond 
which he cannot go. In such cases he must use specia) 
apparatus more closely adapted to his particular needs. 
All these points must be given the most thorough con- 
sideration, and before requiring special work the engineer 
must satisfy himself, beyond doubt, that his principal's 
needs can better be supplied in this manner, even at the 
increased cost, and in spite of the greater risks which al- 
ways acompany the use of new and untried apparatus. 

The contention that when a manufacturer guarantees 
results he should be allowed to design and build the ma- 
chine in his own way, may be granted in so far as the guar- 
antee can be made to cover every possible valuable feature. 
When a reasonable number of manufacturers, however, 
have adopted certain designs and processes of unques- 
tioned superiority, and where these have an important 
bearing on the life and reliability of the machine, its 
freedom from annoying interruptions, and which reduce 
or avoid the necessity for close and continual attention, 
is it proper to write the specifications so as to limit com- 
petition to machines of this advanced type? 

Contractors frequently object to specifications which in- 
clude a deduction for delay in completing the work, 
but which allow no extra compensation for finishing the 
work earlier than the date specified. When it is possible 
for the purchaser to make use of the plant at the earlier 
date, this criticism is well founded. It is usually the 
case, however, that the earlier completion in no way bene- 
fits the owner, because other equally important contracts 
may not.be finished, or because the date of leases or 
contracts for service from the plant cannot be brought 
forward. The delay of any one contractor, however, might 
readily cause the purchaser serious loss. 

Another objection made by the manufacturer—and one 
which is not wholly without justification—is the unneces- 
sarily exacting requirements of some specifications, and 
the annoyance to which they are subjected by the engi- 
neers. It is unfortunately true that our profession has 
been no more fortunate than others in keeping out of 
its ranks the incompetent and the unscrupulous. These 
men have brought disgrace upon the profession, and the 
objection of the manufacturers to being handicapped by 
them is well founded. There is, however, no reason now 
why the purchaser—even though absolutely unfamiliar 
with work in this field—should make a mistake in select- 
ing an engineer, as a very little investigation will enable 
him to ascertain the character, ability, and experience 
of the man under consideration. 


The engineer stands between the purchaser and the con- 
tractor, and while he may sometimes insist upon his 
client’s rights to an extent which may appear unjust, he 
nevertheless recognizes the purchaser’s obligations as well, 
and will see that his end of the contract is equally we?! 
maintained. In this way unreasonable requirements may 
be avoided, prompt payments secured, and the acceptance 
and settlement made at the proper time, and along rea- 
sonable lines. 

Early in my own practice I learned that while elaborate 
and detailed specifications embodying all sorts of unusual 
and peculiar requirements might impress the non-techni- 
cal reader, and might even gratify the purchaser, they 
invariably limited competition, and led to excessive prices 
and annoying delays, and that by purchasing machines 
as nearly standard as possible, and by modifying the 
contract to a reasonable extent, to suit the manufacture: 
in unimportant details, much better terms could be made, 
without increased trouble to either the purchaser or the 
engineer. 

The contract forms submitted by many manufacturing 
companies are unfair to the purchaser, in that they are 
wholly one-sided, and are intended to protect the seller in 
every way possible, while the rights of the purchaser 
are given but little consideration. Such contract forms 
are far too common, and for the credit of the profession, 


it is hoped that these may be modified and brought to a 
more equitable basis. 

The ordinary proposals submitted by many companies 
are equally unfair.- Perhaps the most flagrant instance 
of this is the statement in many bids that they are not 
effective until approved by an executive officer. Such 
proposa:s are not worth the paper they are written on, 
and should not be considered for a moment by any self- 
respecting engineer, as they in no way bind the bidders, 
and their acceptance simply ties up the purchaser. In- 
stances are not lacking where manufacturers have taken 
advantage of this clause to repudiate bids apparently 
made in good faith. Se common is this practice that it 
has become necessary to incorporate a clause in the 
“Notice to Bidders,’’ to the effect that proposals which 
are not made in good faith will not be considered. 

Another unfortunate practice is that which many manu 
facturers have of asking the return of their proposals 
and accompanying data as soon as the award is made. 
These papers are necessary to the purchaser and the engi- 
neer to make a complete record of the transaction, and 
should be retained by them. 

On the other hand, it must be admitted that some engi 
neers’ specifications are unfair to the manufacturer. The 
points on which these complaints are based have been 
given due consideration, and in my own practice have 
led to the following rules: 

1. When it is desired to permit the bidder some elas 
ticity, and not to require him to adhere rigidly to the 
specifications, the ‘‘Notice to Bidders’’ contains a clause 
reserving the right to waive informalities. 

2. The engineer is made the arbitrator of all disputes, 
but appeal is always permitted to a referee or referees. 
If the contractor thinks he is being treated unfairly he 
may avail himself of this privilege. 

3. A clause is frequently inserted to the effect that where 
a special make or type of apparatus is mentioned in the 
specifications, it is not intended to mean the exclusion of all 
others, but simply as establishing a standard of excellence. 
The bidder may substitute other apparatus in his pro- 
posal, the engineer reserving the right to judge as to 
whether the article offered is equivalent to that specified. 

4. Where the work is such that it is impossible to go 
into details very fully, and where the apparatus is of such 
a character that different builders offer different types of 
construction, which accomplish substantially the same re- 
sults; or where it is desired to secure the benefit of the 
most recent improvements, a genera! clause like the fol- 
lowing is sometimes inserted: 


While it is believed that the following specifications 
properly cover the needs of the purchaser at this time, 
they are not necessarily final. Bidders are invited to sub- 
mit alternative propositions embodying any other types 
of apparatus, or other details of construction, which in 
their judgment may seem as well, or better, adapted to 
tLe purchaser's needs. 


LEGAL DECISIONS OF INTEREST TO ENGINEERS, 


Contracts Restricting Competition. 


Where parties combine to stifle competition in bidding 
on certain public works, and the contract is thereupon 
secured by one of them, a further agreement between 
them to share the profits and losses under it js tainted 
with illega‘ity and not enforceable. Hoffman McNul- 
len (U. S. Cir. Ct. App.), 83 Federal, Rep. 372. 


Must Employ Competent Civil Engineer. 


Where a contract for railroad construction provides that 
the engineer of the company shall act as umpire, and 
sha‘ finally decide the amount and character of the work 
and material furnished, the company is bound to employ 
a thoroughly competent and honest engineer, and to see 
that he performs his duty honestty. Spalding v. Coeur 
D'Alene Ry. Co, (Idaho), 51 Pacific, Rep. 408. 


Effect of Payments with Deductions. 


A contractor who accepts payments with deductions 
from the contract price, no receipt beyond the amount 
received being given, is not by so doing deprived of his 
right to sue, unless the acceptance of a less sum is proven 
to have been by way of accord and satisfaction for the 

reater. Finley v. United States (U. S. Cir. Ct. Cl), 
32 Ct. Cl., Rep. 546. 


Contractor Bound to Know Contents of His 
Agreement. 


One who cannot read a contract which he is about to 
execute, is bound to procure it to be read and explained 
to him before he signs it, and is chargeable with know!- 
edge of its contents whether he does so or not. Chic., St 
P., M. & O. Ry Co. v. Belliwith (U. S. Cir. Ct. App.), 83 
Federal, Rep. 437. 


Property-Owners Have Right of Use of Street. 


If at any time the owner or lessee of property abutting 
on a street has occasion for the presence of vehicles {n 
front of his property on the street to take away or deliver 
persons or goods, he may exercise that right for such rea 
sonable time as is necessary for his purposes, even though 
the passage of street cars is thus impeded. Peterson v. 
Pittston (Pa. Com. Pl. Ct.), 8 Kulps Rep. 530. 


Street Cars Have Right of Way on Their Tracks. 


While the traveling public and street cars have equal 
rights to the use of public streets, the cars, by necessity. 
have a right of way on their tracks; and although this 
does not give them a right to exclude the public, in case 
of conflict the individual traveler or vehicle must yield. 
Hot Springs St. Ry. Co. v. Johnson (Ark.), 42 S. 
Rep. 833. 


Liability for Not Building Culverts. 

For a railroad company to build a solid embankment 
for its track over a depression forming a natural chan- 
nel, wherein surface water was accustomed to flow, when 
it was practicable to construct a culvert through the 
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embankment, is negligence and it is liable for resulting 
damage. Jungblum v. M. N. U. & 8. W. R. Co. (Minn.), 
72 N. W., Rep. 971. 

Damage by Surface Water. 

A city is not liable to a property-holder for damages 
to his property from surface-water diverted upon such 
property by reason of a change of grade of the streets, 
where there was no negligence in making such change of 
grade. Smith v. City of Goldsboro (N. C.), 28 8. E., 
Rep. 479. 


No Recovery Unless Completed in Time. 


Where a contract provides, in conformity to the ordi- 
nance, that the work shall be completed within a certain 
time, the contractor in effect agrees that, if he does not 


View in Tower, Park Row Syndicate Building, Showing 
Hollow Tile Fireproofing of Skew Panels in Floor. 


perform it in that time, there is no performance, and 
therefore a provision of the city charter authorizing a 
recovery on a quantum meruit has no application where 
there is a failure to compete within the time specified. 
McQuiddy v. Brannoch, 70 Mo. App. Ct., Rep. 536. 
Liability of City Operating Lighting Plant. 


A city Is liable for negligence in the construction, repair 
and operation of its electric lighting plant, such work not 
being in the exercise of powers which are public and gov- 
ernmental, but of a proprietary character, and conferred 
for the private advantage of the city. Bullmaster v. St. 
Joseph, 70 Mo, App. Ct., Rep. 60. 


Contracts Must be Paid Out of Each Year's In- 
come. 


Though the fund on which one relies for payment is 
exhausted after he furnishes materials to a city, and be- 
fore he presents this bill, he must, nevertheless, under a 
constitutional limitation on the city, declaring that each 
year's revenue shall pay each year’s indebtedness, look 
for satisfaction of his claim in that year’s income in 
which the obligation was contracted. Montague v. En- 
glish (Cal.), 51 Pacific, Rep. 327. 


A COMMON TYPE OF DEFECT IN HOLLOW TILE 
FLOOR ARCH CONSTRUCTION. 


We supplement the examples of defective hol- 
low tile floor construction, illustrated in our issue 
of April 14, 1898, with the accompanying view of 
a portion of one of the floors in the polygonal 
towérs surmouniing the Park Row Syndicate 
Bullding in New York, which is particularly in- 
teresting for the clear manner in which it shows 
how poorly hollow tile or fireproofiing material of 
any kind in the shape of blocks or bricks is 
adapted for filling irregular spaces such as occur 
where a strictly rectangular arrangement of the 
beams is not possible. In the panels where 
straight work is possible the arches show all of 
the characteristic faults mentioned in our pre- 
vious article, but as soon as the triangular corners 
are reached all these faults are emphasized until 
the construction becomes hardly more than a 
conglomeration of tiles and parts of tiles wedged 
together as well as possible with daubs of mortar 
to fill the interstices. The obvious faults in this 
particular example of floor construction, however, 
are chiefly important for the manner in which 
they show how the fireproofing under certain con- 
ditions becomes pure patchwork, without design 
or system, owing to the inflexibility of hollow tiles 
to any other arrangement than that for which 
they are especially designed. As every engineer 
who has studied the question knows, however, a 
perfectly rectangular arrangement of the floor 


beams throughout an entire building is not easy 
to secure in all cases. In many instances the ir- 
regular shape of the lot on which the building is 
erected is enough to introduce skew connections 
and irregular spans,and these may be still further 
distorted by the necessity of providing light 
shafts and elevator wells in cramped quarters. 
The disturbing effect which all this has upon the 
efficiency of hollow tile floor construction is 
clearly shown by the accompanying illustration 
and is worth careful study, principally because 
it is a feature of the question to which compara- 
tively little attention has been given. 


MODERN HIGH EXPLOSIVES. 

At a late meeting of the Engineers’ Club of 
Philadelphia, Mr. Louis Y. Schermerhorn pre- 
sented a paper upon-modern high explosives which 
is especially interesting in these times, and the 
following abstract is made of some of the more 
popular points included: 

Low explosives are mechanical mixtures, such 
as black, brown and prismatic powders. High ex- 
plosives are chemical compounds, and those in 
more common u3e2 are all variations of nitro- 
glycerine and guncotton. The former is. the 
result of the action of nitric and _ sulphuric 
acids on glycerine, and the latter results 
from the action of the same acids on cot- 
ton or other forms of cellulose. Explosive gel- 
latine, ranking as the highest in explosive power 
among these latter compounds, is made by dis- 
solving 10% of guncotton in 90% of nitroglycerine, 
with a small amount of camphor added to make 
it less sensitive. The fulminates, another class of 
high explosives, are unstable compounds which 
detonate under a jar, scratch or light electric 
spork. The ‘ess sensitive of these, such as 
mercurie fulminates, are generally used to de- 
tonate the nitroglycerine and guncotton com- 
pounds. 

Dynamite, the commonest form of high ex- 
plosives, is simply a mixture of nitroglycerine wit 
an inert absorbent, such as sawdust, wood pulp 
or infusorial earth. So-called dynamite No. 1 
contains 75% of nitroglycerine and 25% of absorb- 
ent. In this form a cartridge may be ignited by a 
match, when it will simply burn with a dense 
smoke without explosion. Dynamite freezes at a 
temperature of about 45° F., and it can then only 
be exploded in a loose form. One pound of dyn- 
amite shows an explosive energy exceeding by 
25% the explosive energy of one pound of nitro- 
glycerine, although in the former_case it is the 
contained nitroglycerine alone that exerts force. 
This anomaly is explained on the theory that the 
porous character of the dynamite permits a more 
complete permeation of the mass by the disruptive 
force of the initial explosives, and thus produces a 
more complete detonation; in other words, in the 
case of the nitroglycerine conditions prevent our 
obtaining the full amount of the contained energy. 

The relative energy of the several explosives has 
been assumed to be about as follows, with gun- 
powder as the unit: Gunpowder, 1; nitroglycer- 
ine, 4; dynamite, 5; guncotton, 5; explosive gela- 
tine, 6. It has been calculated that one pound of 
nitroglycerine develops about 1,100 ft.-tons of po- 
tential energy, though all of such comparisons 
must be accepted as rough approximations. Thr 
rationale of the detonation of these explosives is 
not well understood; heat alone does not operate, 
as wet guncotton can be exploded. From the phe- 
nomenon of sympathetic explosions it is assumed 
that detonations is probably the result of vibratory 
action of the detonating agent upon the molecules 
of the explosive. If these molecules are retained 
in stability by delicately balanced forces the sharp 
initial explosion of a fulminate may throw these 
forces into changed vibrations, break up the mole- 
cules and cause explosions in the mass. 

Experience shows that the energy of a high ex- 
plosive depends somewhat upon the nature of the 
initial detonation. One ounce of gunpowder ex- 
ploded in contact with guncotton only inflames 
the latter, while 10 grains of confined fulminate 
of mercury will produce a full explosion. But 45 
grains of -inconfined fulminate will again only in- 
flame the guncotton. Even a large quantity of 
dynamite exploded in contact with guncotton only 
disperses it, while a small mass of dry guncotton 
cetonated upon a mass of wet guncotton will make 


a perfect explosion. Guncotton is ex; 
flammable, and when in store it is ve 
kept wet. 

Sympathetic explosives were utilized 
moval of Flood Rock, in the East R 
the 300,000 Ibs. of high explosive \ 
into 13,150 separate charges; but only ° 
charges were electrically connected 
firing battery; the remainder were 4 
explode sympathetically. 

According to experiments made by 1! 
government some years ago, the actic 
merged explosives upon the hulls of ye: 
about as follows: At a horizontal dic:s 
50 ft. and a submergence of 40 ft., Hi 
compressed guncotton was exploded with 
ous injury to an iron ship; but at a dista 
ft., with the same submergence, the iron 
so crippled that the vessel sunk. 

In speaking of earth waves induced bh, ¢),. ex. 
plosion of dynamite, etc., the author said that th. 
explosion of 200 lbs. of dynamite on Lone Islany 
could be detected five miles away with a 
of transmission through the earth of abu» 
mile per second. With 20,000 lbs. of dynam it 
eight miles away, the earth wave had a y»| 
8,300 ft. per second, and at 13% miles, 
per second. 
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A FORCED DRAFT SYSTEM FOR LOW GRADES OF 
FUEL. 


An interesting working example of the use of 
forced draft for burning five sizes of anthracite 
coal is shown at the Electrical Exhibition in Maa- 
ison Square Garden, New York city. It is known 
as the Beckman system, and is being introduced 
by Francis Brothers, of the Kensington Engin. 


Works, Ltd., Philadelphia. The accompanying 
half-tone is from a photograph taken at the ex- 
hibition. The fan blower supplies air under th 
grates of the Babcock & Wilcox boilers, which 
supply steam for the machinery of the exhibition 
the air pressure being about %4-in. of water, at 
maximum load. The speed of the fan ani, con- 


sequently, the quantity of air supplied to the boil- 
ers, is automatically regulated by the steam pres- 


A Forced Draft System with Automatic Regulation of 
Draft Pressure. 


sure in the boiler, the fan slowing down as the 
pressure increases beyond the desired point. The 
Beckman system includes the blower and an en- 
gine to drive it, with a regulating valve placed 
on the steam inlet pipe to the blower engine, So 4r- 
ranged as to open and increase the speed of the 
fan when the pressure of steam in the builers 
falls below the desired point, and to close this 
valve when the pressure is restored. There 's 
also a pressure reducing valve placed in series 
with the regulating valve to limit the his! speed 
of fan and the consequent draft pressure. A by- 
pass around the regulating valve admits « little 
steam to the engine when the regulating \\ve is 
closed, and gives the fan just enough =) ed 
keep up the combustion and keep the 
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A REVERSIBLE GAS ENGINE. 
teresting and decidedly novel type of gas 


being introduced is one designed 
ps for marine work, which can be reversed 
= -osjly as a steam engine. Marine engines must, 


irse, provide for reversing the screw, so as 
.e the vessel or launch ahead or astern as re- 


This in turn drives a spur wheel, F, on the shaft, 
J,and this spur wheel has on its inner facea sleeve, 
G, and a collar, H. The shaft, J, carries the eccen- 
trics, K, K, K, which operate the exploders. On 
the end of the eccentric shaft is a spiral groove 
or keyway, L, and the gear wheel is secured to 
the shaft by a key which fits in this groove. Be- 


Fly Wheel 


Plan. 


FIG. 1.—REVERSIBLE GAS ENGINE. 
Wolverine Motor Works, Makers. 


quired, but in general this is done by means of 
gearing. The engine then drives the shaft direct 
for going ahead, but for go‘ng astern a train of 
gearing is thrown into action. The Wolverine re- 
versing engine, Fig. 1, has three inverted direct- 
acting cylinders, A, B, C, driving a crank shaft 
to which the propeller shaft is attached. The en- 


Fig. 2.—Reversing Propeller for Launches and Small 
Yachts. 


sine is balanced by having the three cranks set at 
angles of 120°, and a heavy flywheel ensures 
steadiness of running. On the crank shaft, close 
to the flywheel, is a spur wheel, D, gearing with 
an intermediate idler wheel, E, having a wide face. 


low the eccentric shaft is anether shaft, M, sliding 
laterally in its bearings and having an arm, N, 
which rests against the sleeve, E, just mentioned, 
between the gear wheel, F, and its collar. This 
shaft is operated by a vertical reversing lever, O, 
pivoted to the middle cylinder casting. When the 
reversing shaft, M, is moved, it slides the gear 
wheel and sleeve along the eccentric shaft, the 
key in the spiral groove revolving this latter shaft 
se as to change the lead of the eccentrics. 

When the reversing lever, O, is in the corner of 
the quadrant towards the flywheel, the exploders 
are set for the engine to run forward, that is, with 
the top of the flywheel turning to the right. When 
the lever is set in the opposite corner of the quad 
rant, the exploders are set for the engine to run 
in the reverse direction. When the reversing lever 
is in either corner of the quadrant the exploders 
are set so that the spark is made just after the 
piston starts on its downward stroke. When the 
engine is started, the reverse lever is moved up 
towards the center of the quadrant, which makes 
the spark occur before the piston comes to the 
top of its up-stroke. The exploders can be set 
in any position when the engine is running, so as 
to get the best possible results. To reverse the 
engine while running, the battery switch is thrown 
out, and when the engine has slowed down, the 
reversing lever is thrown to the opposite corner 
of quadrant and the battery switch thrown on. 
The engine will then reverse and run in the oppo- 
site direction. When the engine is at rest it can 
be started in either direction by simply moving 
the reversing lever according to the direction in 
which the engine is wanted to run. 

These engines are made in various sizes, from 9 
HP. to 45 HP., and a number of them are in use. 
For small launches, with gas engines up to 4 HP., 
a non-reversing engine is used with a reversible 
two-bladed propeller, shown in Fig. 2. Each blade 


has a conical stem, A, fitting a hole in the hub 
or boss and secured by a nut on the threaded end 
of the stem. In two grooves in the boss works 
the forked end of the reversing shaft, and at the 
base of each propeller blade is a horizontal lug, 
B, having on its under side a short pin, C, fitting 
into a hole in the fork. As the reversing shaft 


Front Elevation. 


(which is a pipe in which the propeller shaft is en- 
closed) is moved to and fro, by means of an or- 
dinary lever arrangement, the propeller blades are 
turned to any desired position. 

The engines and propellers are manufactured 
by the Wolverine Motor Works, of Grand Rapids, 
Mich., to whom we are indebted for drawings and 
other information. 


BOOK REVIEWS. 


GAS, GASOLINE AND OIL VAPOR ENGINES.—A New 
Book on the Subject Descriptive of Their Theory and 
Power; Illustrating Their Design, Construction and 
Operation. For Stationary, Marine and _ Vehicle 
Motive Power. By Gardner D. Hiscox, M. E. Second 
Edition, Revised and Enlarged. With 270 Illustrations. 
New York, Norman W. Henley & Co.; Svo.: cloth; 
pp. 351; $2.50. 

The first edition of this book was reviewed at consider- 
able length in our issue of April 27, 1897. The present 
edition is no improvement on the first as far as the theo- 
retical part is concerned, for nearly all the errors and de- 
fects in the first edition are uncorrected. As we said a 
year ago, the author frequently uses technical terms with- 
out defining them, and his discussion contains so many 
errors that it is practically worthless for either the ordi- 
nary reader or the technical student. 

The descriptive part of the book is considerably en- 
larged in this edition, descriptions of about a dozen new 
engines being added. This part occupies nearly two-thirds 
of the whole book, and is practically a reprint of matter 
found in the circulars and catalogues of gas engine 
makers, with wood-cuts and half-tones of varying degrees 
of quality, most of them being poor. 


REPORT OF THE TESTS OF METALS AND OTHER 
MATERIALS FOR INDUSTRIAL PURPOSES, Made 
with the United States Testing Machine at Watertown 
Arsenal, Mass., during the Fiscal Year ending June 
30, 1896. Washington: Government Printing Office, 
1897. Cloth, Svo.; pp. 495. 


This volume contains the usual annual report of the work 
of the Watertown Testing Mach'ne with hundreds of long 
tables of figures and numerous diagrams, half-tone cuts 
and memoranda concerning détails of the specimens tested. 
The materials tested include steel for rifled guns and other 
purposes, springs, cast-iron, chain cables, alloys, riveted 
joints, wire, manila and hemp ropes, etc. The book might 
be of some value to the pubtic if a digest, covering 20 to 
0) pages, had been made of it, including those figures 
which reveal some fact that is worthy of note, but in its 
present shape it is like looking for a needle in a haystack 
to attempt to find in the book the useful facts which no 
doubt it contains. In the letter of transmittal to the Chief 
of Ordnance, which prefaces the report, Maj. J. W. Reilly, 
commanding officer of the Watertown Arsenal, justly 
praises Mr. James E. Howard, who has had charge of the 
machine since it was first set up, now 20 years ago, for 
his accurate and faithful work. His labors are said to be 
invaluable to the government. We would suggest that it 
is high time that Mr. Howard be withdrawn from the 
drudgery of making tests and detailed records, and assigned 
for a year or two to the duty of digesting, compiling and 
condensing from the several yearly reports of the work of 
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the great machine, those facts which are of real importance 
to the engineering world. If the records of all the tes‘s 
that have been made on the machine cou'd be overhauled 
and the useful results published in a book, of say 5.0 
pages, which should include, besides the bare*records of 
tests, a proper comparison of them with the results pre- 
dicted by formulas with other tests of similar matcria’s. 
the resulting book woud be vastly more va‘uable to the 
government and to the world at large than all the exist- 
ing Watertown reports taken together. 

MACHINISTS’ AND ENGINEERS’ POCKET MANUAL.—A 
Compilation of Rules and Solved Problems Pertaining to 
Steam Engines, Steam Boilers, Steam Pumps, etc., based 
on Plain Arithmetic, together with Necessary Tables and 
Data, Embracing a Dictionary of Terms Used in Steam 
Engineering and Electricty—the Construction and Opera- 
tion of Dynamos and Motors—Artificial Refrigeration and 
Ice-Making—A Treatise on the Steam Engine Indicator 
—Gearing, Shafting, Lathe Screw Cutting, etc., etc. 
With original illustrations, Edition by D. B. Dixon. Chi- 
si Laird & Lee. Leather flap; 3 x 4%4.ins.; pp. 381. 


This is a smal! book with a long title, and contains a great 
deal of matter for a dollar. The first 124 pages contain a 
dictionary of technical terms used in engineering, then fo!- 
low 5 pages on ‘‘How to Connect Dynamos and Motors,”’ 75 
pages of mathematical tables, weights and measures, etc.; 
12 pages on Refrigeration and Ice-Making, 14 pages of ques- 
tions and answers for applicants for stationary engineer's li- 
censes, 18 pages of promiscuous examples to be solved by 
arithmetical calculation, 18 pages concerning shafting, twist 
drills, wire resistances, etc.; 6 pages on gearing a lathe for 
screw cutting, an article by George B. Grant covering 50 
pages on ‘‘Theory and Practice of the Teeth of Gears.’’ 
Tables of circles, 15 pages; Indicator Practice, 33 pages, by 
James F. Hobart. That is all, and it is as much as one 
should expect in a pocket manual that sells for a dollar. 


STEEL IN CONSTRUCTION. aes Rules; Formu- 
las and Tabies for the Strength of Stee] Shapes Used 
as Beams, Struts, Shafts, etc., made by the Pencoyd 
Iron Works. A. & P. Roberts Co., Philadelphia, Pa. 
Leather; 414x6% ins.; pp. 346; 35 full-page plates and 
other illustrations. $2. 


We are fully justified, we think, in saying that this 
volume is one of the handsomest examples of its particu- 
lar class of trade publications which has ever come to 
our notice. In binding, which is russet leather, with 
neatly stamped gilt titles and full gilt edges, as well as in 
printing typography and illustrations, the book is excel- 
lent in all respects. To those who are familiar with the 
previous editions of the ‘“‘Pencoyd Pocket Book”’ about a! 
that needs to be said in explaining its scope is that the 
tables and formulas have been increased in number and 
variety, and have been thoroughly revised to correspond 
with modern practice and the new shapes and dimensions 
of rotled and forged steel sections now available for the 
use of engineers. A brief summary of the principal con- 
tents will give a fairly complete idea of their nature to 
engineers who are not acquainted with former editions. 
These are as follows: Tables of Dimensions and Weights 
of Sections, 15 pages; Quatities of Structural Steel, 5 
pages; Tables of Safe Loads and Spacing of I-Beams, 7 
pages; Tables of Safe Loads of Other Rolled Sections, 14 
pages; Supports and Connections for Beams and Girders: 
2 pages; Approximate Formulas for Beams, 5 pages; 
Beams Subjected to Compound Stresses, 5 pages; Riveted 
Girders, 14 pages; Flooring and Fireproofing, 16 pages: 
Beams Supporting Brick Walls, 2 pages; Struts of Rolled 
Sections, 17 pages; Columns of Round and Square Sec- 
tions, 5 pages; Elements of Pencoyd Shapes, 37 pages: 
Rending Movements and Deflections of Beams, 26 pages; 
Stresses in Framed Structures, 5 pages; Shafting, 7 pages; 
Turntables, 2 pages: Pins, Nuts, Clevises, Eyetars, Con- 
nections, and Purchasing Data, 28 pages; Bridge Spec'fica- 
tions, 10 pages. An Appendix contains tabular infcrma- 
tion and discussions on wood, stone and materia:s of con- 
struction, strength of materials, foundations, crane chains, 
wrought iron pipe and rolled sheets. Follow:ng the Ap- 
pendix is a series of tables showing weights of plates, flat 
bars, etc.; areas of circles; squares, cubes, reciprocals, eic.; 
trigonometrical functions; mensuration; electrical formulas, 
and measures. 

The preparation of the tables and text has been <arried out 
under the direction of Mr, James Christie, M. Am, Soc. 
Cc. E., Engineer, Pencoyd Iron Works, and give ev-dence of 
having been carefully compiled and verified. A fairly good 
index is provided, 

THE CALORIFIC POWER OF FUELS.—Founded on 
Scheurer-Kestner's ‘“‘Pouvoir Calorifiques des Combus- 
tibles.’ With Tables of Heats of Combustion of 
—“—_ Solid, Liquid and Gaseous. By Herman Poole, 
F. New York: John Wi: ey & Sons, London: 


Shashiee & Hall, Lid. Cloth; 8vo.; pp. 255; 40 illus- 
trations. $3. 


Works on fuel hitherto published in the English lan- 
guage contain only a few scattered facts in relation to 
their calorific powers. A small book recently brought 
out in France by M. Scheurer-Kestner, entitled “Pouvoir 
Calorifiques des Combustibles,’’ is devoted entirely to the 
single subject, and M, Poole’s work is based on a transla- 
tion of that book, with changes necessary to adapt it to 
American methods and data, omitting many portions and 
adding new matter. The first six chapters, covering about 
one-third of the book, are devoted to definitions of fuels, 
heat of combustion, ete., and to descriptions of numerous 
forms of calorimeters that have been used by different 
experimenters. Then follow three chapters on fuels, 


solid, Mquid and gaseous, and three chapters relating 
to the calorific power of coal burnt under a 
steam boiler, and including many practical direc- 
tions in regard to boiler testing. An appendix gives the 
recent draft of report of the Boiler Test Committee of 
the American Society of Mechanical Engineers, which was 
issued in December last, “‘subject to revision,’’ and a 
series of tables of constants and of fuel values attributed 
to different experimenters. 

Mr. Poole’s book, while essentially a compilation of ex- 
isting literature on fuel calorimetry, with but little orig- 
inal matter, will be welcomed by students of the subject 
for its gathering together in handy form the information 
which has hitherto been scattered in many books and 
periodicals. It will be especially valuable in catling at- 
tention to the numerous sources of error in calorimetric 
work and to the serious defects in many old forms of ap- 
paratus. We think the author might have been more ex- 
plicit in his condemnation of these old forms, and that he 
might have pointed out the fact that many of the pub- 
lished results which he gives without comment are 
intrinsically improbable. His chapter on liquid fuels is 
very brief and unsatisfactory. He quotes the reported 
result of a boiler test made in England with “blast furnace 
oil,"" whatever that may be, in which the yield is given 
as 89.87% of the theoretical, the heating value of the fuel 
being given by Thompson’s calorimeter as 16,080 B. T. U. 
Both of these figures should have been given with a strong 
mark of interrogation, as should also the figure 20.8 Ibs. 
evaporation per pound of oil reported from another boiler 
test. The fuel tables, covering 39 pages of the book, 
might have been condensed with advantage, as many of 
the figures giyen are more than doubtful, such, for in- 
stance, as Johnson’s figures for Maryland coal, less than 
12,000 B. T. U. per lb. combustible, and Barrus’ figure 
for Cross Creek anthracite, 12,872 B. T. U. per Ib. com- 
bustible. 

ARITHMETIC mag STEAM ENGINE.—By E, Sher- 
m. Soc. C. E. D. 


man Gould, Van Nostrand Co., 
New York. Clothe 12mo.; pp. 77. $1. 


The author of this brief work is a well-known hydraulic 
engineer, and has made many excellent contributions to 
engineering literature; his ‘‘Hydraulic Formule”’ is fa- 
miliar to most water supply engineers. The object of the 
present work, according to its preface, is: 

To furnish a clear and concise digest of the funda- 
mental principles of the steam engine, and the practical 
calculations based upon them. * * * It is believed that 
these few pages contain all that is necessary to solve the 


ordinary problems relating to steam in its application to 
the steam engine. 


We regret to say that we consider that Mr. Gould has 
failed to accomplish his excellent intention. Many other 
writers of books on the steam engine have also failed for 
the same reason; that is, because they have attempted the 
impossib'e,. It is not to be expected that any one can 
write a book containing only 67 pages of text, in large 
type, and ten pages of tables, to sell for a dollar, that 
will be a ‘“‘clear and concise digest of the fundamental 
principles,’’ and at the same time ‘“‘contain all that is 
necessary to solve the ordinary problems relating to steam 
in its application to the steam engine.’’ Besides having 
the fault of extreme brevity, it has also the fault of too 
much originality. Every page indicates that the author 
has written the work with his own pen as the result of 
his personal study of the problems of the steam engine. 
The result of this originality is that the book contains 
many blemishes, which might have been avoided if instead 
of using his own words the author had adopted those of 
the classic writers on the steam engine, such as Rankine 
and Clark. We give a few examples of these blemishes 
below: 

P. 2. The quantity of heat which a body contains is 
“its temperature into its weight into its specific heat.’’ 

The use of the word “‘into’’ as a synonym for ‘“‘mul- 
tiplied by’’ may be criticised from a literary point of 
view, but the statement also is inaccurate. If a pound of 
superheated steam has a temperature of 500° F. and a 
specific heat of 0.48, its quantity of heat is not 1 x 500 
x 0.48 = 240, as Mr. Gould’s statement would indicate. 


P. 9. “‘Temperature and sensible heat are generally 
considered as synonymous terms. Sensible heat is, how- 
ever, always a little higher than the temperature, as is 
shown by Porter’s tables.’’ 


We can only guess what the author means bv this, 
since he does not define ‘“‘sensible heat,’’ and Porter’s 
steam tables do not confirm his statement, as we un- 
derstand them, 


P. 56. ‘“‘The engineering — virtual velocity is the 
horse-power, which is 33,000 f 


This is the first time we oerig seen horse-power de- 
fined as the ‘“‘engineering unit of virtual velocity.” 


P. 61. Momentum or ‘‘quantity of a is weight in‘o 
time, and is expressed in second-pounds. Momentum rep- 
resents the stored or acquired energy of weight acting 
through time. 


The last sentence standing alone might be construed so as 
to show that a body at rest could acquire energy by acting 
through time. Of course, the author means to say mo- 
mentum of a moving body, but even in that case his state- 
ment is lacking in precision. He gives the equation of 
momentum as Ft = Wv + g, and then says momentum is 
weight into time. If we understand the formu:a, W is the 
weight of the moving body in pounds, and t is the time in 
seconds during which the constant force F has been applied 


to it to cause it to acquire the velocity Ace 
Mr. Gould’s statement, a force of 1 Ib. a ae te 


a ed bya trip 
uring 100 seconds to draw a 10,000-ton would 8 
duce a momentum in “‘second-pounds” to 109 
the weight of the ship in pounds. =~ 
P. 64. Vis viva represents the stored or quireq 
of weight acting through distance. ergy 
The author gives as the formula for vy). yivg the wey 
known formula for energy, Fh = % W Tt Will 

noticed that his definition of vis viva is tly the a 
‘as his definition of momentum, except th:: word a 
tance”’ is substituted for “‘time,”” but tha: eXpresion 
for vis viva, 4 W v? + g, differs greatly ‘: hat for mo. 
mentum, W v +g. As far as we know, is no war. 
rant in the literature or in the logic of dyna. +s for defin. 
ing momentum as a form of energy. The 1 energy » 
rigidly defined by all the authorities as ¥, » owe 
+ g, and never as W v = g. The word \ va is an ep. 
tirely useless term in dynamics, since “enerc,’ has taken 
its place. Mr. Gould would have done : better if in 
writing his pages on work, energy, etc., he ho adopted the 


terminology of Rankine, and avoided any a: 


ipt at origi. 
nality. 
AMERICAN LOCOMOTIVES, to the number of 172, wore 
ordered for export in April and May, says the New Yor 


“Journal of Commerce.’’ Of this number the Baldwip 
Locomotive Works are building 77 for the Trans-Siberian 
and Chinese Eastern Railway; of these 50) are to be con. 


solidated freight engines with tenders, and 27 will j¢ 
tank locomotives, all of the Vauclain compound system 
In addition to these the Baldwin Co. has booked orders 


since April 1 for ten locomotives for New Zealand, six for 


the Robla-Valmaseda Railway, of Spain, five for the 
Egyptian government, two for Argentina and one for 
Mexico. The Richmond Locomotive and Machine Works 
last week, received an order for 17 compound locomotiyes 
for the Finland State Railways. Among other late orders 
are 26 locomotives for the Nippon Railway of Japan, to be 


built by the Schenectady Locomotive Works; and the same 
firm will build 12 more for the Kiusiu Railway, of Japan, 
The Brooks Locomotive Works are making three passen- 
ger and two tank locomotives for the Haukaku Rai'way 
of Japan. Five other locomotives have been bought in 
the open market since April 1, making 172 in all actually 
ordered within the two months, and other important con- 
tracts are under negotiations with Russia and Mexico, 


RUSSIAN IRON AND STEEL PRODUCTION, for 19%, 
is officially reported as follows: Cast iron, 1,612,034 me. 
tric tons; wrought iron, 502,243 tons; steel, 697,736 tons 
This is an aggregate increase of 157,736 tons over 18% 
The eight estab:ishments of Middle Russia produced 638,- 
744 tons, while the 91 private and 13 government estab- 
lishments in the Ural produced only 580.7% tons. In 
1896 the importation of cast iron amounted to 75,217 
tons, as compared with 160,508 tons in 1893. 


THE BRIGADE OF ENGINEERS to be organized, un- 
der a spécial act of Congress, is to comprise three regi- 
ments, with three battations cf four companies fn each 
regiment. Each regiment wi.l have 5 commissionet 
officers and 1,106 enlisted men. The officers wil! he s- 
lected for their skill as military, civil, electrical, m- 
chanical or topographical engineers. An effort wil b 
made to recruit the men from every branch of the 
gineering profession and of mechanical skil!. These wi! 
include machinists, steam engineers, blacksmiths, car- 
penters, p:umbers, telegraphers, topographers, drafismen, 
photographers, railway men, riggers and boatmen aud 
men skilled in the use of explosives. These voluntet 
engineer troops will be equipped and armed as infantry 
and they will form the 1st, 2d and 3d Regiments of U. 5 


, Volunteer Engineers. 


THE POLLUTION OF THE PASSAIC RIVER by sewage 
has just been made the subject of another lawsuit. A 
few days ago application was made to the Chancery Court 
for an injunction to restrain the city of Newark, N. J 
from constructing the proposed central relief oulet sewer. 
The petitioner has interests on the river close by the ter- 
minus of the outlet sewer and alleges that the sewer would 
be an intolerable nuisance and a danger to health. The 
case will be heard on June 7. A suit against the city of 
Paterson for a discontinuance of the discharge into the 
river of sewage from its whole sewerage system was in- 
stituted some time ago and a decision 1s expected at any 
time, 


HOT-AIR MOTORS are discussed in ‘‘Dingler’s Poly- 
techniches Journal,”” for April 10, 1898. In attempts to 
improve existing machines Messrs. Lombaerde and le- 
compte, of Paris, replace the air-compressor by an ai 
nular space around the motor cylinder itself. Mr. Korn- 
doerfer, of Bohemia, is striving to maintain tightness en 
the lubrication of the cylinder at high temperatures. Mr 
Ledin, a Swiss, proposes to employ as a motor-fluid 4 
mixture of steam and the products of the combustion of 
petroleum in a closed vessel. Messrs. Rozer and Mazurler 
have patented a device for combining a hot-air and ¢éx- 
plosion motor, in such manner that the escaping gas # 
the one heats the air in the other motor. 
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